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pr ' RATIONALE . 

the specific needs Of -^:hr 

child in 'mind* ^ . 

The b^ic purpose of the guidelines is to first develop an understanding^ 
of arithmetic and then develop skill in its use.' Conceptyalization is .an 
integral part of a child's understanding. For^ purposes, conceptualisa- 
tion is recognition of- W invariant Characteristic ina series of concrete 
experiences.. Understanding and skill n^ust; develop together, often, under- 
standing is deemphasized and skill is overetnphasized because skill is easier 
, to measure. In the guidelines, however; heavy emphasis is placed on the 
development of understandxng. This does not n>ean that you should sacrifice'- 
the drill nece^ary to develop skill, only that it should follow understanding. 
Throughout the guidelines the child is first given experiences related 
'to a concept, then he begins to realize and verbal iee the concept involved. ' 
only when this is accomplished should a written, format^ and 'the skills asso- ^ 
ciated With the concept be introduced. For example, in the guidelines, the " 
■chxld is given experiences w^th sets, discussing varioVli^es and differences 
berween Aets that will, in the end, develop his quant at ive sense. * Only then 
•is the idea of number introduced. Thus number becomes a way of talking 
about something the chiW already senses conceptually. 

Since arithr^tic is a particularly tight comieptual structure, the" ' " ' 
child is exposed early to the" ideas of patterning and repatteming as the > 
ba^is upon which all arithmetic is^deveioped. Keep in mind that the average 
C6pe>^th large. sets.^nless they are patterned in some way ' - 



that is im^'aningful to him. Thus as a child , develops a- sense of quantity,, 
he m\isrs"imultaneo„7ly ^^d^^^^^ 3 sake.-- 

These initial pattlmings and repattemings will vary' f.rom child to child and 
it is ^the teaclver's"task to draw these together, "in time, ,to the standard 
patterning format ^base ten). . .. 

Since the patteming-repatteming process is so important it should 
be carefully developed and is itself an integral part of number recognition. 
Only after quantity-numbed and patteming-repatterning are well developed 
should the arithmetic processes be developed. - , - \ 

All arithmetic operations are first presented with concrete experiences. 
Only when the child has shown mastery at this level should the ISnrittefn format 
be developed. When this stage is reached, the more closely the recording 
process is coupled vith the actual experiences the better. If possible, 
it is bfist. to have materials arranged so that the child can record a 
particiilat experience 'step by step as it is done. ^ 
Place value (base ten) .was. alluded to in the preceding discussion on 

* * ^ 

pa-teming. However, s±nce it is one of the most iipSxtant concepts to be ^ 
developed in the ■elementary school, it is worth a few additional words. If • 
the 'method by. which quantity is recorded is ndt meaningful, . the^ child will y 
have no end of trouble in arith^tic. The feeding b-kck of such,words as 
'thouS^s, Ladreds, tens, and units does not imply that- the child under- 
stands what 'is hk^ening. . Teaching place 'v4lue (baie ten) is & ^ery diffi- 
cjult task, if for "no "other reaso^^than most children -cannot discriminate 
the size :bf sets much largfer than 5 or, 6 unless they are patterned or 
comited. Consider the following two sets._ Without patterning or qounting. 



which is larger? 





The point is that visual discrimination of set size is very difficult for 

sets this large.. MDSt people, when looking at large sets, view them as 

comprised of smaller sets. For example, a set of size 7 may be viewed as 

a set of size 4 and a set of size 3. ^ 

Therefore the^ child -^tfiust be introduced to the patterning involved in 

^lace value with set sizes he can easily" recognize . Once the child grasps 

how the patterning is being* done and whSt it means, the child can be led 

to patterning by sets of size ""ten". WhatTmust be kept in mind when teach- ^ 

ing .place value is that you are going to use the child's natural tendency 

to pattern^ (group) to recognize and discriminate between large sets and,. 

step by step,^ develop the usual base ten pjace value system* This is no 

> ■ - , ■ . <• 

small task and sufficient time should be taken to move from the simple' 

patterning, a , child might initially use to the very sophisticated place value 

patterning the child will use throughout;' his work\ in mathematics. 

With regard to operations, , it- is rather common to develop addition and 

subtr-action together as inverses an^ multiplication, and 'division together 



V - 



ERIC 



on the same basis. Structurally this is sound, but certainly not mandatory. 
Since this approach forces the child into subtraction, one of the more diffi 
cult* operations for children, quite early -^n alternate approach is used in 
,the guideline that will permit us to delay subtraction till the child is at 
a higher . readiness level. Thus the ^guideline 'follows addition with multi-/ 
plication, wfie^e multiplication is viewed as repeated (exteiided) addition. 
Lateif when subtraction is developed, it is developed as a separation process 
and division is- developed as repeated subtraction. n6 attempt. is made to 
avoid informal uses of inverses, but the formal tie is not made till the 
7th and 8th. grades when structural characteristiycs are studied. 

In all operations, one thing is important for the child to 're'alize. 
Quantity is conserved ^ that is, the patterning of a set may change to suit . 
a particular situation, but the quantity involved doe^s^.not change^ Thus 
in thre sentence 12-7 = Aju.^ set of 10 and 2 is being repattemed into' a 



set of 7 and 5. Nothing is lost, thrown away, etc. Thie is a somewhat 

different approach regarding subtraction, but one that is sound experi^n- 

tially. In any concrete model of subtraction,^ t^e itiems /'removed"' or 

"taken .away'* are still' really there, just set^apart for a moment. That is, 

the set^has been repattemed.' \. 

When writing mathematical sentences, it is important to be specific 

For example, the terms "factor" and "product" are not -specific enough for 
- . ' * • . ■ " \ * 

taost'yaung children. However, "multiplier" :and "multipli-cand'*^ suggest 

-specific roles that numbers play. Multiplier tells' how many sets, while 

multifplicand tells the size of each-set. Thus in 3 x-4, there are 3 sets^ 



o^si2e^4, not just ^3 times 4. The more specific the interpretations the 

\. *■ ■■' ... ■ ■ 

better chance of them being used; the taore abstract and general the more 



difficult they are to apply ^ 

•pie objectives are presented in a particular order which represeilts 

the best thinking of the writing team. The various strands are organized 

creating what may appear to be breaks in the sequence. These ''breaks" are 

necessary In order to continuously ^laove through ^the various strands ThougAu^ 

the order given is strongly recommended, it ds not sacred.^ : Individual 

» J 

• schools and situations often require tinique approaches. Therefore, if a 
different ordering is needed to meet a particular situation that ordering 
should be adopted. However, under no circumstances should all of one 
Strand be taught at one tim^ ' . . 

Certain special" topics such as ratio, proportion, average and per- 
centage do not occur directly as part of the guidelines. Though they are 
important they do not comprise the "core" of junior high arithmetic. These 
guidelines- are not intended to be a complete curriculum at the upper ele- 
meritary level — they present the "core" arithraetic ski Is needed. You 
should insert any of these or other topics you feel have been omitted as they 
are needed, provided .they come after any pre-requisine arithmetical skills. 
Such topics c^ usually be referenced in any standard arithmetic series. 

A special comment about time and moneys ^oth certainly involve the 
use of numbers, but each is a special skill in its own right and does not re- 
quire the use of any extensive aritimaetic operations. Telling time reguires 
no skill other .than number recognition. A person can be readily trained to ' 
tell time ^and use mc^hey. In particular, don't use money as a device to teach 
0lace valii^. --Once place ^ value is understood, money serves as an excellent 
example of.it. - ' • .. ^ - 
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■ " DKLECTIONS FOR USE ^ 

^ ^. : ' 

-■^ ,'• . / • Introduction - ' - 

These guidelines are to be used as a mathematical core, not as a total 
curricuiiim. - Any topic that you feel has-'not been coveted should be inserted 
in the>'guidelines to complete your mathematics; program. . ^' ^ 



/ Directions' . 

' X. The ratioAale is a'^requiSite for tfie understanding of theae^ guide lineal: 
READ CAREFULi:^. , • , - | 

: • ■, ^ .. 

' II. The pre-tests- are to be used as a diagnostic .tool fbr placement of your 
'children. * " , = ^ - 

III. The format of the objectives . ^ , - ^ 

A. The objective*numbet-'is follc^ed^y a letter which refers to one 

of four starands. The strands are: 

"9 - » " • " 

|)C - Compear at ive . ^ ' 

2) J - Joining- ^ . ^ ^ 

3) S - Separate" . - • 
'4)G - Gecmetry 



The Comparative Strand refers to sets, cardinal' and sequential r e^ : 
lationships, grouping, place value, an4 typfes of ^mmbers (fractions, 
decimals, integers, factors), s ' ^ . . 

The JodLning Strand refers to the operations of ^dition and multi- 
plication. \ - - . 



The Separation Strand refers to the operations o£ subtraction and 

division.- • - > > * • 

• . . ' ■ . ^ 

The. Geometry Strand refers to' line, shape^s, figures and tneasurement . , ^ 

' ' ■ ■ .< ' ' ' '■■ .. 

^The reference indic^tes^ the reference area td. wiich the objectiVBS u-- 
ihr the guidelines are cros's-refere^cad wilJi^n^^ text fcooljis available . 
in the Navajo area*^' • • ^ ^ / ^ . ' 

The "reference 'ar^s aire: * . ' * * - ^' _ 

1) addition . 0 ^ 

2) applications and problem solving ' V 

3) categories - • . 

4) division; \ ^ . - - ' : ^ 

5) geometry ^ . , 

6) multiplication ' , . ' 

7) nWber relations " ^ * ^ 

8) sets \ • ^ 

9) subtraction ^ ^ ' 
10) types of numbers 

• ' * ■ ". . ' ■ ' 

Some^ obiectives contain coranents related to tha objective or activities 

. \* ■ ■ ■ ' " ^ 

and sometimes provide purpose and definitions. * ' - 

Pre^'requisite objectives are those objectives which are related td^ 

■ ■•- — ^ ■ . ^ ■ . * * — ^ ■ . ' _ \ 
or reinforce another objective. 

' ' ^ - ■ ^: n' J • ' ■ ■ * 

There are two or. morg activities , for miost objectives^. Add as many 

activities as you find necessary. 



f ' F. Each objective is self-»conta£ned for easy removal and rep'lacemeht. 
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T.TST OF • OBJECTIVES 



Objective 



/Page 
Number 



ic • 


Make a- set. ' -J ^ __s 1 — — ^ ^- = 




2C 


* ■ * » . ■ - ' "■ 

Name the memKers of a set . ; -^z^ -/ ' — 


. 3 


.3C 


' ' ' " ■ 

- Identify subsets of a'Kxveii s-et. - ' * ' ' ^" 


5 


4C 


^' Tldentify arid model empty set... _^ :__ — _i_ . 


e 

7 


5G 


. - .•' ■ ' ■ ' ■ . . 
Construct lines. L — __ ■ — : 


9 • 


■6G 


Identify straight and curved lines. \ _ 


11 




Identify longest and >shor test "straight lines > 


Hi 


8G- 


Identify "Vertex ' - — !^ 'i- — : 


15 




^ , *- ^ >> 
• Identify the basic^ straight line figures .and shapes 


17 


lOG 


^- .Identify curved line figures ' : '^r^ — 


19 


illG 


•V , ■ ■ ■■ . 
Identify Boundary _ — ^ — ^ — — 


' 21 " 


P==e — 

-12G 


5 ; 

Identify inside and oiftside of figures " " 


23 ^ 


nr. 


Duplicate a^ given pattern — \ \ . 


■ . 25' ' 




Continue an established repeating pattern 


27 


15C 


Make several sets 'from a given set by using an attribute 
of the cliild^ S' choice \ — L_ — , 


29 


16C 


, Compare two or more ^ets by attributes . 


31 


17C 


Matcl; two sets/'o^^ the;.s^e quantity, using one-to-one^ 
corr esponcence * ; - ' ^ 


33 


X8C 


** . ■ 
Compare sets using:."l-l" process and tell x*ich has 
more or less=- members ' or if they are the same size • . ^ 


: 39 


, 19C 


_ Create a .pattern . i ^ \ ^ 


41 


.20C 


^ ' 'Name orally a given set sxze fromtO to 9 # ■ ■ . 


43 


21C 


■ <»/ ■ - 

Pattern large sets into smaller sets for easxer 

recognition of set size i: ^ — : — 


. 45 - 



l: Kj 



22C i l NaineJ the' niini>ers from 0 to 9 afteip sequencing " ' 

/gets by sxze ' ■ - 47^ /, 

t ^3C / Associate \wrrxt: ten symbols ^ with set size-O to / 'J" , ^' 49 / 

* ^24C * • »rite the nxjmterals ' from 0 to 9 " .v . ^ 51 

_ • — — . - ^ r • - r = — 

g5C"^ Name the 'position an ob ject has in- a sequence" 53 



Models used in place value . > - r 



26G ^ "Model in groups and unltS ^ > ' 61 1 

^yc . Model in groups of groups, -groups,, and units and 
record \ ^ • 63 

iZ8C Replace a group with a concrete representative for - 

a group " ' "T- . 65 



29C Identify and model % of a unit ; 67 



30C " Identify and model ^ .of a unit . 69 



3lC ^ Identify and model>^ of a unit " " ■ 7l_ 



32J . '^Pattern and rep^ttern a set of a given- size as many 
ways as possible ^ ^ .73 

33J / Repattem a set of a given size ( not to exceed 9.) 

to see how many ways it can be patterned into -2 subsets 
' and> tell'^what combinations have been moHeled . 75 

■ - - ^ .5"- " 

34J ' Record' models of equa tions ■• • ' 77 

_ , ^ ^_ ^_ , 

35C Associate a set of size 10 with its word name of ten 79 ^ 



6C-. Group sets of size lO.-» 19 in groups of tens and units 81 

37C Leam the names of the nucroers from 10 - 19. ' ' 83 

38C Write the numerals from 10 - 19--^ > - 85 

39J Internalize basic addition facts ( 0 - 18 ) 87 

^OC Learn the names of the numbers and write the numerals 

20 - 99 ^ ' 91 



4-3^ .Pattern! and record addition equation using basic 

• ^'fact eVuations plus -sets of ten " - - : 9S 

42J ' Mo^el and xs^ord the addition of 2 place numbers 

whose sum is less than 100 - . 97 

^ '. ^ ^ ~" ~' ~ 

• ' '""^ * ' 

.43J * . Join 3 or more sets and repattem the final sum to. . \ 

^ ' - show tens and units ^ > ' ^ 99 

44G Re^ame" group of groups , as ^hundreds and - learn to nanie 
^ the nmiibers and record the numerals 100 to 900 by' . 
^ hundreds [ "•. » 103' 

45P' ^ 'Name., and record hundreds with! tens ^ . / ] 105 

46c ' ." Name and record' hundreds , tens , and units 107 

47C ^ Name the' even and odd numbegf?s <Erom 1 -^"90 109 

48C Identify oddnesg and eveness in re;lation to addition 111 

'■ ^ — : ' — ' ~ . \- — '■ — : ■ — ~ — : 

. >' • . . ■ . - ■ - " 

49C ' To show that in p^lace-Va'lue notation^ the unit digit 

/^^^etermines whether t he num ber i s odd o r e ven ^ " 113 

~ ■(• ■ ^ ^' ~ ^ : ■ :y - . 

50C ^ ^ Name the numbers and record the numerals T^OOO to' 

; ■ /gJ^CTO'by thousands ^ - ■ 117 

p - J - '. ^ ■ '■ ~' 

*5lC ' Name .the number^ and record -the ntimerals l,0Ol 

' 'V • 9,999 . ■ , -119' 

52J ' "^g^v^e 2-place addition problems wjthoift models . . > 121 

■53 J Modei: aSi record the addition of 3-place numbefs ' ^ 123 

- •■■ V . " ■•■ ■ " ■- - ■ ^ ■ •■ 

54J ;^ Solve 3«»p}^ce addition problems without models 125 

" • ' ^ ^' 5 ■ ■ . "\ ■ '^"^"-.^ ■ ^- ■ • . - • 

55G Measure lengths^f objects using non-s4:andiard units - 
• " • ^ to -recognise a need for a standard unit of measurement 127 

56G.- Use, units to measure Length of , g line » ' ^ - 133 

' . ^ ' . ' ■ • 
57G ■ Use units to measure perimeter of various* geometric 

' \ shapes " ' ^ « ■ ■ . ^ 135 

58G^ ■ ^ Distinguish' between line and line segment-: ' 137 

'59G , Learn and use' the standard labeling technicjue to 

- V • label points, verti<:^s and line segments \ 139 



Objective' 

60G . • •■ ~ Rec.ognize perpendicular and parallel lines 



Page/ 
Nxiniber 



14^ 



61G 



Identify -and label rays- and angle's 



143 



'145 



62J 



Btfild models for the multdplication process 



63S 



^ , ■ ..•>■. r , , .... , - _ . j.^ 

Use- the time^ sign -and' recorg nrultxplicat^on problems ' >1149 



64J 



Internalize the multiplication facts 



152f" 



65J 



66G 



Mode'l and record multiplication of 1 place numbers 
times" 2 'place .numbers 5 and,- 2 place niimbers times 
1 pla.ce numbers ' ^' . ' • 



157 



Identify weight difference by comparison 



•res 



67G 



68G 



Approximate _ the- area of a given, "surface; with non- 
standard" units of measure . - 



165 



trse square units to determine the areas "of various 
shaiaes " ""_ ' ' ' • ^_ 



167 



69G 



Learn the formula for 'tJie area of a square 



171 



70G 

7U ^ 



72J 



73J 



74C 



75C 



•76C 



77C 



78S 



79S. 
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"LeScn the formula for the area of a rectangle' 

Model and rec'ord multiplicaticm^pf 2 place, numb 
times 2 place numbers [ ^ 



ers. 



173 
177 



Multipjy 2^place nundjers times 2 place ntanbers 
without models. " . ■ ' ■ - . 



187 



Multiply' 2 and 3 place^^^nximbers times 3 place numbers 

Learn to^name the numbers and write the ^numerals 
from XO^OOO to the millions ^ 



189 



193 



D evelop \a modet for repeated multiplication. 



195 



Develop use of exponential notation 



197 



Relate/ exponents to place value 



199 



Partition a set into two parts 



203 



Partition a set into two groups when one set size 
Is given ^ ^ ' ' ' " • " 



205 



Use' the separation sign and record partitioning process 207 



* la 



- xvi - 



V, 



> . V ^ Page 



Objective./- 7 . ^ . Number 





, ^^Subtract from a 2 or 3 p lac e* minuend*. ^ 


^ '213 


• 83S 


• : V 'l. . ■ . ■ - ■ • .■ ' ■ ^ . ■■ . ■ 
Subtract from a minuend containing zero' - * 


215 


* 84S" - T 


Subtract '4 and 5 pl^ce liumbers rr6m 4 and 5 place . 
numbers . * . " . . 


217 , 


85C , 


Relate addition to subtraction^ as a cnecking process - 


219 


86S 


-ft/ - ■■ " ^ ^ 
Separate sets and record as . tepeated subtraction 


221 


.87S 


"V . .■ - ,' ^ ■ ■ • ■ • 
"~ » - ■ * . / ^ ~ _ 
, ' ■ J' ^ • f . ■ , 

Separate sets xnto 2 or-^ord equal parts of aVgiven 
size^ - ■ . , . • - 


/ 223 


88S 


. . - . - ■ ' . ■ ■ 
Repeated sLubtractiori of sets of<Timltiples of a given ^ 
size with recording -^^^ 


225 . " 


, 89S \ 


Develop the partial quotient division algorithm using 
single digit divisors ^d single or double digit 
dividends ' * v " 


227 


90S 


Internalize- the basic division facts and notation 


229 


9lS 


, Develop the traditional division algorithm using one 
digit divisors with one or ^two digit: dividends 


231 


92C 


\ ■ ■ ' 

Determine how a set of a given size pan be modeled 
as a .rectangle ' • " - 


233 


"93C 


Pattern -objects inta as many rectangular arrangements 
ais po'Ssible and* record .factors 


- 235 


^ 940- 


.Factor a number into prime factprs 


- 237 


95J 


Identify and record the common multiples * . 


* 239 


9QG 


^ Learn the formula ^or the area^ Osc^^ajci^ht triangle 


241 


97C 


' Name a fraction from a model or make a model of a 
. fraction.' - r * 


247 


98C . 


Arrange fractions with like denominjators according V/^ 
\ ''to size ; i 


251 


• . 950 ' 


Compare and name equivalent fractions . • - 


253 



r 



4 ■ 



Objective 
lOdG 



Discuss and define a unit of '.measure for volume 



• Page 
Nittriber 



259 





DSvelo'D foimiula for measuring rectansular solids 


46 1 


102G 


Relate- ctifeic measuire of^ volifflte 'to other tirTffcs o'F 

volume measure ^- ^ / j 


263 


^ ^ 103G 


Identidfy geometf^c shapes "whi^ are congruent 4 


265 ' 




* ■ " ^\ 




105G 


" * ' ) ■ ■' 

^ Measure xjith fractiorisi*! titit t^ 






' ■ 1 ■ " 

. , ■ • ' 1 r 


/ J> 




107J 


Multiolv fractions ipss that otip* ? 


277* • 


lose" 

- ■ * ^ 


J Chsnse ^ ■mr^t* rvn pt* fractions irito Tnixpd TriiTnhp*r^ - ' 
viceV versa* ' ^< - \/ 


.281 


/109J < 


.... ^- - ■ ^ \ ■ 
Multiply^ mixed numbers " ■ , 


283 


' • ■ „/ llOG 


Tdentifv thp "oarts *nf a ciirelp 




lllG 


Measure angles . 


287 


' 112G 


Find the circumf erencfe.of- a circle - . 


289 »■ 


• ■ -113G 


Find the area of a circle\ 


291 




* Identify and record least common multiple of two 
or more niimbers 


295 . 


^ > 115C ^ 


• * \ 
* Find the least common~denominator of two^'f ractfons and 
compare . - 


•^"97 


^ 116C ■ 


Nam^ fractions H-n the 'simpj.est form * J 


299 


'll7J 


■ . ^ ' , ' .. - ' • 
* Add fr^tions 


303 


'•. 118 J 


Add mixed numbers, regroup and record in simplest > - 
form • 4. 


. 307 > 


119S 


Subtract fractions and record the results in tlie ^ 
^simplest form . 


t 

• -^jD9 



4> 



■ A 



20 . . V... 

- 2CVXXX 



ERIC 



' • - • '. . ■• Page. 

Objective . . Number 

: 120S • ^ Subtract ^'Hiixed -ntimb.ers \;rl:iere'^ouping is required - 311" 

" • : =^ % f • 

/ ■ ^, ... - . 

-.121C ' Compare more than 2 fractions with unlike denominators 

^ ' ' and like ntimerators ^' ^ . ■ - ' * . v ^ 313 

^iz^S Division bygone dij^it divisor . ' _. ^ ' - 315 

' 1233 w Divide "by tWo ^digit divisors / ^ . 3%9 

124S \ ' Use ,the traditional algoritlm with one and two ^igit- 

. divisors ^ ' T'" ' \ : 323 

. < . ■ " ' • * ^ \ - 

125& ' Divide with thre§ and four digit divisors 325 

. ■ ^' ' ^ - '-^^ ■ ' . ^ ' _ ^ 

126.C Check -(division by multiplying •'^ ' ■ - 327 

127C ^ Recognize "th" sound when-^ naming fractions ■ 329 

128c . / Change comion fractions to equivalent fr'act ions with 

. . ^ \ ■' I a "denominator of a p^ower of ten" ' . > . 331 

^ ^ " ~ \ " ■ ■ "i: ■. . • . 

*129C Convert fraction's that have denominators o& powers q^f 

' ' ' ten to decimal notation i" ■ . ^ ^ ' • . / f 333 



\ 



J30J ■ Add decimal numerals _j ■ ^ 337 

131s Subtract with decimail nttmerals • . 339 

-.'•») • ' " . - ' ' . ' 

132C » Use the doljar sign and decimal point ^ 334 

133J'^ Multiply with decimais"" ' ' 343 

134S - ' Divide fractions * - J 345 



135S . Divide mixejj niimbers.. and' record^ answers in simplest 

form . •• ■ ■ 

" — -— — — \ - • - ■ •; ■ (T 

136S. Change leftovers (remainders) in division problems to 

i - a fractio n . ^ . 351 

^ ^ ' ' ~ : ,\ ""^ " ^"^ 

137S D'ivide with decimal in the divisor ' . 3^ 

;138S ■ ^Convert fractions 'to~decxTtjfkls by division 355 

139C Identify positive, and negative nximbers as opposites . - 359 



^ ObjecCive 



140J^ 



Model and record addition of integers 



Page 
^ Number: 

361 



141S *^ 


Model and record subtraction of integers 


365 - 


142J / 


Model and record multiplication of integers - 


367"^ 


143S ' 


■ ' ' " ■ "A" 

Division of integers 


3$St- 


1443 


Identify tiie -structural properties of addition - 


• 371 


145J 


Identify the structural properties of multiplication 


- 377 • 


146J 


Id^tify^'the distributive property of multiplication ^ 
over addition r W _ ^ 


■* 
379 


147 


--^ • )■ . " 

Identify a field as a tnathematicaJ. atructare " 


383 . 




A ■ . ■ . • i., ■ 

T6e Metxic Systiem -X. - - \ 


387" 



9 ^ 



V 



ERIC 



Objectives listed, by reference: areas \ 



ADDITION 



"P^tte?ri2^nd repattem a set * . 

'vRepittern into subsets 

. Record a'ddition ^ ' ^ - ' 

Word name of ten * . 

Group tens, and units ' ' " 

^ . '*■ . 

Basic addition facts (G-18) 

Basic fact equations ^Iiis sets of ten . , - 
Addition of two place numbers 
Join three" or more sets ' \ 

Addition without models (2 pl^ace) p'' 
Addition of three place numbers ' 
Addition without models (3 place) ^ \. . 
Structural properties of addition' ' ' 

* Applicyion and Problem Solving 

See individual reference areas and cross-referencing 

- .-" '^ CATEGORIES 



(Odd and' Even) Even ailSN^dd ^umbers (1-90) 

(Od^and Even) Even and odd numbers related to '^addit ion 



(Odd and Even) Uni't digit determines odd or even - 



^9C 

J2C Model sets as rectangles"^ 

./ ■ • " DIVISION 



56S Repeated subtraction - 

87S Separate sets xnto two groups 

8^85 Repeated subtraction with recording ~ ^ 

89S Partial quotient divisi6n'\ algorithm , ^■ 

90S Basic division facts ^ ^ " ^ . 

91S Develop traditional division algorithm, • - 

1Z2S One digit divisor . ' ^ , ' 

123S Two digit divisor - \. 

124S y -Use traditional division algorithm 

125S Three and four digit divisors 

126C Check _ ' ^ ^ 

136S Change remainder to fraction. ^ 



GEOMETRY 

5G Construct li^pes 



6G Straight and.curyed lines 

^ • ^ » _■ *• /* 

TG r> • Longest and shaiiest lines 

■ ^ ■ ■ v» ■ ' * 

8G ^ . Identify vertex ^ 

9G " Basic Straight line/figures and shapes 

ipG . / Curved line figure's _ . 

IIG . Boundary - 

12G ' Inside and Outride of figures 



24 



er|c . " - ' 



V 



Duplicate a pattern ^ 
continue an established pattern 
Create a- pattern 
Nonlstandard linear measurement 

4 

Standard linear measurement 
Measure perimeter ^ 
Line and line segment 
Labeling 

^ Perpendicular.and parallel lines 
J Rays and^^Angleis - 
Weight 

' Non-standard area measurement ^ 
Sqtiare tmits 

Formula for area of a sqtjare 
Formula for area of a rectangle 
Formula for area of a Tight triangle 
Volume . 

Formula for rectangular solids 
Cubic .measure . 
Congruent ^shapes ^ ^ 

Similar. shapes 

Measures nt with fractiona,l ^units ^ . 

Longest and sliortest curved line segment 
* Parts cif a circle 



Measure angles 



- »dLiij^T 



^ . - . ■ ■ ■ ' ■ 

"112G • Circumfere^jce of a cxrcie 

113G ■ • Area of a circle ' 

( 

• _ ' * >'MU&-I PLICATION 

, 62J ' ' Models for multiplication 

63J ^Times sign .s^ ^ 

64J Kultiplication%acts 

65J ' * Muitiplicatioir of 'OriB place, by two place 

Model t-wo' place times two place nLnnbers 

72J /Two place times two place without models 

73 J / Two. and three place times three place ; 

75C Model repeatedvini^l^iplication'^' 

95 J Common multiples " . 



11'4J Least common multiples ^ ^ , 

- { ^ ' ■ * ' 

^ 145J f' Structual properties of multiplicatioji 



J 



\ 



' ^ 146 J Distributive property 

*'•<'■ • . • ' . 

' • ' ^ ^ ■ NUMBER RELATIONS 

20C . Name set size (0 - 9) \ , . - 

• ■ ' ' * 

2^C Name numbers 0-9 ^ , 

"..-'•* " ■ 

23C . 'Symbols 0 - 9^ - ■ 

' 24c Numexals 0 - 9 

>. . 25C Sequencing \^ 

26C Groups and units , ' . 

* 27C Groups of groups, groups, and units 



28C poncrete representative for a group ■ ' 

37C' (Place Value Names for nuaibers 10 - 19 • 

38C -^'T, (Place Value) Write nximerals 10 - 19 ■ cj 

: - 40C ---- - - : and Wri te -numerals -20 99 - ' 

• 44c (Place Value) Counting by hundreds 100 - 900 

45C (Place Value) Name and RecarH hxindreds Tjith. tens ^ 

46C . (Plla ce Value) Name and Record hundreds, tens, and units 

50C (Place Value) Counting T>y thousands 1,000 - 9,000 

51C (Place Value) Name and Record numerals 1,001-9^999- 

74 C (Place Value) Name and Write numerals 10,000 - the millions 

76C'^ Exponenfial notation 

77c /• (Place. Value ) Exponents and Place -Valxie - ' 

^ - - , . SETS . 



IC ^ Make a set \ 

2C -Name the members of a set 

3C * "Subsets ^ * - 

4C Empty set 

>-.■■"■ . • * "• " ' ■ 

15C ' Sets by attributes 

16C-— ^ ' Compare .sets by attributes 

17c "1 1" correspndence 

18C" ' More, Less, Same Size 

2lC Recognition of set size ^* . /' 

f . ■ - 

/ SUBTRACTION 



78s Partitioning sets 



79S 
SOS 
81S 

83S 

S 
5C 



93C: 

94C- 



Partitioning sets by -given size * 
Introduce subtraction syiiibol 
Subtraction facts " - - - 

Two- or -three place minuends — - — 

Minuends containing zero 

Subtraction of four and five place numbers 
Relate addition to subtraction 

* . • 

' TYPES OF NUMBERS 
Factors - 

Factors • - 

Prime Factors ' 



Fractions 



29C 

30C 

31G 

97C 

98C 

99C . 

107 J 

lose 

109J 
115C 

iiec 



■Model h 

■ S.' 

Model i 
Model 1/3 
•.Model Fractions 
Like denominators 
Equivalent fractions 
Multiplication • 
Improper fractions 
Multiply mixed ntimbers 
L^st common denominator 
S imp^lesl^— f-a: 



2S 



- zxvx — 



117J Addition *' 

• 118J ■ Addition of mixed numbers 

■119S Subtraction , .- 

-J 

120S - -Subtraction o£ , mixed numbers 

121c ' Comparison 

134s Divisioji * 

■ 135S Division of mixeid' n^Imbers' 

' • <• - . 

^ ■• \ f • ; 

• Decimals 

127C ."th" sound 

128t , Denominators^— -powers of ten 

129C Decimal notation ^ * 

130J Addition- 

IJlS ^ Subtraction 

132iC Money ^ ) 

133 J , >fultiplication^ — 

137S . Division with decimal in divfeor 

138s Fractions^to decimals, ^ 



Integers 



I39C- ' Integers 

140 J / Addi-ion^ - 

141S Subtraction 

142J^ .MuLtipJication 

143S Division 



EKLC 



•V * • xxvii - 



GENERAl KJEMAJR^ This f±'/st sequence of objectives is to develop an initial 
concept of set. 'One should not hurry through this sequence, but give the 
children plenty-of time to absorb the ideas involved* All activitie'3 
should^be kept in oral format. 



■ 1-c V - ■■ . 




r- -■ 


Reference Sets 




OBJECTIVE . Majce a set. 


. v'' " 








COMMENTS See de'finitipn for set. 


1 






PRE-REQUISITE OBJECTiyES' « 


« > 








ACTIVITIES 







^TERIALS: odds .and ends and set iiTdibators 



DIRECTIONS: Teacher will make many models of sets. Start with "I am going to 
make a set. 'I Make the set and say" '|This is nry set." Repeat with new sets. 
Ask, "What am I doing?", "What am I making?", -'*What is this called?" 



B. 



MATERIALS: odds and ends, set indicators 



DIRECTIONS r> Student s'^make own -sets. Ask what they, are making or wiiat they have' 
made (a s^t). 'TJhat is this?" "A set." . ' • 



2 -C 



Reference » Sets 



5 



OBJECTIVE . Name th^ members of a set. 



COMMENTS • 

«ir , • • • • • 



i ■ 



PRE-REQUISITE OBJECTIVES 

X . 



ACTIVITIES 

A. . ' ; - . ' ■■ ■ . . 

MATERIALS: bdds and ends, and set*- indicators " . ' S 

piRECTIONS: Continue making sets as in activity 1-B asking ^students to name 
■ the members of his set. ^ - - ' \ ■ . ' 

B. - PUPIL CONSTRUCTED SETS ^ 

VARIATION 1' . ° . ' . 

MATERIALS: Art supplies, magazines, . glue . 

. ■ " ; . ■ ' - • ; 

DIRECTIONS: Teacher ask^, ^Vhat do we need to make a (see suggestions be* 

low)V Small groups of pupils make "a list of what is needed and set out to 

find pictures and make a collage for the set. , s 

SUGGESTIONS: Classroom, house, caaraival, rodeo, book, circus, carv TV jpro grams ^ 
• ranch. Chapter house meeting, basketball, game ^ sports v dances 3^* libraxy,. Trading 
Post (draw a picture), riig weaving^ she^aring shee^, pottery, a supermarket. . * 

Ex,: "What do we need to make a. classroom?" List — idesks, chairs, blackboards,'^ 
teacher, pupils, pencil, paper, chalk, erasers, etc. " , ' 

VARIATION 2 - , '■ ' ■ 

MATERIALS: Poster paper, various media (paint, chalk, pencil, charcoal marker) 

- . ■ • 

DIRECTIONS: The pupil will choose a topic for his set. He will cut out and . • 

paste pictures to make a collage;- Then identify the poster as a set of . ^ 
. . dogs and name- the members ^either by name, collie,' or small spotted dog, or 
: . larger brown dog. ! 



2-C cont'd / ' ' -Reference Sets 



VARIATION 3 • ^ , ^ 

MATERIALS; Poster papery Colored, chalk or paint, crayons. 



DIRECTIONS: The pupil will draw .his own set. Identify, the members of the set 
by labeling the pictures he has drawn or by telling the. teacher what Is in^ 
• ' - the picture, . . - - . 

; . "■• - ■ ' . . ■ • • ■ • <?•: ■ ■ . 

VARIATION 4 ' 

. MAIERIALS: "Stockpile words" from a lesson in science, social studies etc* 

■ ^' ■ • ■ ^ -'l J ■ 

DIRECTIONS: IxJentify and make sets by classifying words. Examplel of "stock- 
. pile words." 

^ , cactus flower hay bean ' 

stems weeds . fruits corn 

seeds grass apple 

Stockpile categories in^cience^ geography, and social studies- 
food clothing house or buildings " 
climate animals transportation 

Exanq>les of classifying ^rds — 

Kinds of plants Parts of plants ^ ^ 

flower ^ stems 

weeds. ' seeds , , 

i grass leaves 

cactzis ^ fruits - 

hay ; • . , 



Reference Sets 



OBJECTIVE Identify' subsets -bf a given set. 



COMMENTS Sets should be separated into as many subsets as possible. See 'defin- 
ition of subset. 

' ■■■ - • " . 

PRE-REQUISITE OBJECTIVES . ■ - . • ■ . ' , ' ' ' . 

ACTIVITIES . ' • . \ 

■ > ^ , • ■ . ■ • 

A./ MAKING SUBSETS * ' . 

MA.TERIAI5: odds and ends, . and\set indicator^ . . . ^ 

' , /• ^ \ ■ " ■ . ■ " . \ - ; ; 

DrRECTIONS: Place- a large set on the floor, and use the yarn as a set indicator. 
Within the large set use yarn to put set indica,tors> around two /or three sub- 

■* se^ts. For example, in a large yellow yam set ^ put a spool,, pencil, cup, ^ 
bl/ocks, buttons, comb and pen. Inside the yellow yam set, put a piece of 
red yam to circle a set of the spool, pencil and ciip'. Also, put* a piece . * 

> o'f .blue^ yam to circle the comb and pen. Ask the pupil to name the members 
' of the yeilow set, the. red set, and blue set. 



B, SUBSETS . . ^ - 

MATERIALS: odds and e?nds, set indicator \, ^ 

DIRECTIONS: Put a large group of objects on the floor surrounded by yam to 
, indicate the set. Give a pupil a small circle of red yam and say, '*Make 
. a. red set in the big set ." When the, sef is maVie,- have the pupils name the 
.objects in the red set. ' 




At first have only one set at a time made inside the large iset, Lat&K^et 
pupils put two or three sets inside the large set. If the sets overlap, 
the teacher may need to comment that some objects are in two" sets, but this 
is all right. Iv ' c 

If some pupils want to make a set grouping objects by the same- size, color, 
or shape, it might indicate a readiness for starting to build sets by att- 
. rib.utes • ■ • , . - \ • 



\ 







Reference Sets 


'■ 

OBJECTIVE 'Identify and Model empty set 








".COMMENTS 7 " ■ """"'s'' '~ : ^" : 




r-;- 


PRE-REQUISITE OBJECTIVES- . " 




■ ^ 



(1 

ACTIVITIES 



A. EMPTY SET ■ . ' . ' ^ < 

MATERIALS: Cups, glasses, jars, cans to use as set indicators; odds and 
ends to use as set members. ;* - 

DIRECTIONS: Put several objects in all but one set holder. Ask the' pupil to 
, "name the objects in each set." When you get to the j^t^.t^t has no objects 
in it, disscuss the fact that this set has no objects^in it and. introduce 
the term "empty set." Repeat this 'several times, always leaving at least 
one set empty. • . ; ' . , * 



B, STUDENT .CONSTRUCTED EMPTY SET ^ ■ . 

MATERIALS: Odds and ends, set indicators for each child. ■ ' 

DIRECTIONS: Have childrep line' up in setsi (teacher" calls -^names ) , make a set . 
of children who are absent that (Jay^ (tfeacher again calls names-) this set 
will be empty. ' ^ - / 

■ . . •• ■ *r . 7 - " . ■ :■ 

Give/ children odds and ends and set. indicators. Have, them make a set con- 
/ _ tainihg. objects they do not have.. ;: ' ; . ^' " . ./ 



blank 



GENERAL REMARKS The following sequence ofc> objective's is essentially pre- 
gedmetry activities, -these ideas and concepi^ts will include li^ie, basic 
figures, i.e. triangle, square, rectang^'J'e, c#;;cie, and basic shapes. 





' Reference Geometry 






OBJECTIVE Construct lines 

w 






' ' ■ ■ ■ • . • 

COMMENTS A line has no width 'Or depth but length only. Models should be closely 
related to the- idea of line ^ a continuous set. of j)ointsv> Technically, the 
pupils will be drawing line segments but, the distinction need not be made at 
thi'S point. • . ' ' * . 


PRE-REQUISITE OBJECTIVES 





ACTIVITIES . , * v:. 

A. ' CONTINUOUS PENCIL DRAWINGS > . / 

MATERIALS; ' 8% x 11^ sheets .of paper and pencils -(colored if possible). 

DIRECTIONS: Have the children draw designs without lifting the pencil from - 
the paper. They will produce all types of lines. .Have a pupiL. begin at 

► one point . (any point, on the paper). Tell 'him to draw any design he wishes, 
only once he begins, he cannot lift his pencil from the^ paper. 

■ . - ■• . i "■ .'■ ■ v'-iP ,. ■ ' ■ 

B. DOT-TO-i)OT LINES >r - 

' MATERIALS:' Sheets of paper With, dots draiwn. "Dots may be in a pattern, or drawn 
randomly. . *. ' . .. . ' * 

DIRECTIONS: Have the children connect tfie dots wi^thout lifting the pencil f rora' 
the paper.?. The pupils, may connect dots in: any", pattern they wish, - as long as 
thfey use oni^ one line and never "lift the pencil. ^ • ^ 

y\ . '-^ . . 

VARIATIONS r . Let/S^ildren -draw their Qwn. dots, and then c^nnect^^ them with one ' 
line. 



9 
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Reference Geometry 



OBJECTIVE Idenrify str aight and curved lines, 

> ^ - J 5/ 

COMMENTS Make sure the pupil makes a (Conscious distinction between straight and 

°'~curved"Tin"es . ■ ~ '~ ~ " " ~ " 



PRE-RiE5^UISITE OBJECTIVES 



•, ,. ACTIVITIES • / \ ^ ' 

A. UlNE clues , - . . - 

MATERIALS: feel box, ^iepces of vire bent in curved lines, and in straight . lines. 

DIRECTIONS: ^ Place the wire in the feel box. . The pupil comes up, puts his hand 
in the feel box and feels the wire and tells what type of line he has found — 
curved or straigKt. T^Jhen several objects are used in the feel box., the pupil 
should remove the one he has selected, after he has* said what it is^ 

\VARIATIOiiS r * S > ' ' ' 

r. Have only one piece of wire in the feel box. ^ . 

2. Have several pieces in the feel box.; - ^ 

3. - Have, string glued 'on a small piece of cardboard in curved and straight 
^ lines far the child to feel. 

4. Use pipe cleaners. * ' j^'^ ' - 
"^5;. Put several curved and straight line models in th^feel box an'd instruct 

the child to removed a straight line or a curved line model. ' 



*B.. LINES—ART PROJECT ' ' ! 

:MATERIAIS:. poster paper, Starch or flour, glue, "string, scissors, pipe . c leaner s . 

DI^CTIONS": / Pupils make St poster using string and. glue. They glue :the_st]:ing-^i-n 
".. curved and straight lines. ' J^^--—-^ — "^^""'^^ 

.VARIATION: ..rind-cxarapies-in-p-rcrtxfreT^^rom^m^ label or make straight and 

• "curved collages. * • 



ERIC 
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Reference Geometry 



OBJECTIVE Identify longest and shortest straight line. 
XO^IMENTS_ „ A 'comparison Jof lengths 

^ . *cur later. Again, technically you are dealing with straight line segments 
rather than linea but it is not necessary to make the vocabulary distinct- 
ion at this point. 



PRE-REQUISITE OBJECTIVES 



" ACTIVITIES 

A. LONGEST OR SHORTEST Lim ACTIVITY (LARGE DISPLAY) 

MATERIALS: Different colored magic markers, oak tag 24 x 36, colored yam.. to 
match the magic markers. ^ • , 

■. - " ■ ^ ^ . • ' : V 

DIRECTIONS : > Divide oak tag, into 9" x. 6" rectangles . usi^fig ruler and black magic <* 
marker. Tn each rectangle draw segments of different length and different 
color. ^ Place the matching pieces of-^am over the line segments. 

NOTE: You may want to make the lines equal in one (or several) rectangles. If . 
you can, laminate the sheet after you draw, segments. Plastic spray or hair 
spray can be . used. . ' : 

Have the children come up or gather .around in a circle; and pointing to e'ach 
rectangle, have a child guess which segment is longest or shortest . Have 
them verify this, by removing the pieces of yam, and comparing their length. - 



B, THE SHORTEST PATH^- 



MATERIALS: Peg board (3V x 3'), geoboard, or just any smooth panel or board into 
which you can drive nails in some pattern.* 

DIRECTIONS: Place pegs ini^eg. board (drive nails in -panel) in some pattern and 
then designate two of them in some manner. Tie pieces of yam of different 
colors around them. Then have the children designate various paths from one 
of these pegs to the other. Using various colored pieces of yam, have them 
indicate what they feel is the shortest path. 'Ask them if there is one shor- 
ter. If not, discuss why not. If yes', have them show it and discus^ if. it 
is the shortest possible path. 



NOTE: One could make this more interesting by making miniature trees, houses, 
lakes,_ponds, etc., to set on the board. ^This activity gives the pupil his 
first experience that a straight .line provides the path of shortest distance. 



ERIC 
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Reference Geometry 



OBJECTIVE Identify Vertex, 



COMMENTS A vertex is the point where two straight lines meet^ 



PRE-REQUISITE OBJECTIVES 



A- P MAKING THE VERTEX 



ACTIVITIES ' 



MATERIALS: poster paper cut in strips and with holes^in.the ends, -paper fas- 
teners. Paper strips should be as narrow as possible but will depend on 1 
size of paper fasteners and hole punch used. ' ' ^' . ' . ' 

DIRECTIONS: Pupil , will make line segments by joini^ng the. ends with paper fas - 
- teners, pointing out that -wtiBze the two lines meet* (are -joined) is the ver- 
tex. - ' ^ 



B FINDING THE VERTEX - - ' 

MATERIALS: none' but the classroom "its elf -and what is in it/ 

DIRECTIONS: Pupils go around the room and find the vertex of lines • 

. ■ *^ ■ ' - 

EXj,7-where two walls and ceiling meet; where tx^TO sides of a desk meet. 



9-G . . 



Reference Geomet 



OBJECTIVE Identify the basic straight line figures and shapes. 



COMMENTS Basic straight line figures and shapes will be the triangle, square, 
and rjpctangle. See glossary for distinction between figure and shape. 



PRE-REQUISITE OBJECTIVES 



■ . ■ ACTIVITIES 

A. MAKING GEOMETRIC " FIGURES 

MATERIALS: wire, yam, string, or geoboards and rubber bands 



DIRECTIONS^ Make a figure out of one of the ^bove items • A pupil constructs 
the same figure and names its parts* ' ' . * <- 



B. FIGURE RECOGNITION* - \ - . ^ : . 

MATERIALS : Cards with a diagram of a square^ rectangle, or triangle on each 
' .card . - . - " \ ' ' ' ^ • ' 

DIRECTIONS: Place all the cards on a table or on the f loor , -use^ ,a variety of 
sizes, and asK^ the pupil -to make a set**of iall/the squares.. Rei>eat lising 
other figures. \ J \ * * V 



figures. >,ra 
r: 1.- Huntlig 



VARIATION: Iv Hunting Squares. Hold up a ^ square and -have a pupil -find a. squ- 
are in -the ./Classroom. . . . * . . " 

2. Hunt:^g Rectangles ^ 

3. Hunting Triangles " ^ - '\ ' 



C: GEOMETRIC DOMINOES 

MATERIALS-/ Tf>apher-made c^ards as fpllows,:' On one ha li. of each card, draw a 

basic straight line figt^re (^). On the other half of the, card, draw a ' 
basid' straight line shape ( ^ )• (but not the same as* tiie other picture on that 
card.) For example: ■ ' : . 

















A 




- o ■ 



(The number o in. a deck is to "the teacher and depends on the\number 

of children to be in a group.) * * 



9-G cont'd 



Reference Geonetxy 



DIRECTIONS: 

♦ ■ • ' ' . . ' • ' \ • 

(-1). Shuffle the cards, deal 7 cards to»- each player, lay the remaining cards 
f ace dcywn on the table. • 

(2> Place .the top card from the discard pile face up in the centeir of the t:a^ 

. ■ . .. ■ V ■■ . ■ ■ ■ ■ " ■.: ■ ■■ ■ ^' . ' '■ " " 

(3) Play begins with the player to the dealer's right. Each player in turn 
•must match, a figure wittf the correct shape or vice yersa.r 

(4) If a player cannot make a match he draws one time from the discard pile, 

. and^ uses that card if possible,; (pE not, play goes to the next player.) 

. . , • »' ' ■ " . ' ^ - ' 

• ' . ' .*"' » ■ ' " - 

(5) Winner is the pl^er tising all his dominoes first. / 




1 
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OBJECTIVE Identify cuirved line figures/ 










• ' ■ , •• 
•COMMENTS Include the circle. - -r'* 
















PEE -REQUISITE OB JECTIVES ' 









A. DETECTING CURVED 



^'IGURES 



ACTIVITIES 



MATERIALS: feel various curved line figures made of wire or heavy string 

g3bued on card,s tb produce a raised effect. These should include shapes like 
the following : ^, 



oval 



circle 



O 



general (funny) 



DIRECTIONS: Have lialf a dozen, to a dozen different kinds of curved fxgures, 
including several circles to put xn the^box^ ' ' ^ 

VARIATION l^p Have the children come up one at a time and select a figure to 
take from the box. Ha3zs them tell what it is before- they remove it^ from the 

■■box. • ■ - . ' 'r- ^ . - . . 

V^IATION 2. Remember what you have put in the box and this time direct the, 
child to remove a particular type of figure, that is, a circle, oval, or 
general (funny). - ' • ^ ' 



-,,.«-■ * - 

MATERIALS: Scissors, wire, heavy colored pi 

" ' ' ■ y ' ' ' . " . ' 

DIRECTIONS: Have students worj^ in pairs or : 
small groups to malciB curved mobiles. The 
shapes used must Ije curved ' shapes , ^and the 
^wire must "be curved. 



s tring 




I 
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OBJECTIVE Identify botindary. 



COMMQITS Examples of boundary are limit, territorial boundary, border, walls. 



PRE-REQUiSITE .OBJECTIVES 



■•• , : : , ■ , • . ACTIVITIES .. . , ■ 

PRE-ACTIVITy: 'Have children point out boundaries of various: shapes (nin finger 
along boundary to devel6p;a. sense -of its • linear .nafitire)> . 

a/ MAKING BOUNDARIES - ' . ^ . ' . ' 

MATERIALS: Magic markers, pencils or crayons (for each pupil) fT cardboard 

s^iapesy es. y\ y \ [> > / • poster T5aper, v 

DIRECTIONS: Have; pupil place the cardboard shape on the poster "paper and. draw 
the "bouadary with, a magic marker ,v pencil, oar crayons and then remove the /shape-. 
Then talk with, pupils about the" figure. For example, "Trace the boundary 
using your finger.,." or "Show me the vertices-j" or "Poiut: out the vertices/*. 

NOTE :"W^t this point, you can use the tracing of boundaries about^ geometric; ' . 
shape to make varidus'.designs. ^E!or, example, tack the center cTt^a square to a 
* piece of paper and then d^aw .around tiie square. Rotate .the • square a little and 
. then -draw . arounci again , Continue this pirocedure and you will get a design 

■ ■'■ ' like • tiie -follOTi y ^ ' ^ ; : ■ *■ ■'"':...*;■■;.:..' ■ : • 



.r 



jll-G cont'd ' ^^^^^^^^^ ^ V -Reference Geometry 



Something like this- can be done with any geometric sha|>e and it need not be 
packed and rotated about tl^e center^ This kind of experience can devel- 
op motor skill and; at the same time reinforce concretely the of 
boundary. - ' 




,B.- /COOKIE" - ■ . • _ '. ,i 

MAIERIAI5: : Cookie a<^gh. cookie cutters /and ^1^^ " 

DIRECTIONS: Cut dough intc^.diffe rent shapes, i.e^O , , O v Take 
these shapes and cut smaller shapes in the center, i.e.^V > ^V > 
Place a lifesaver in the center of each cookie before baE^^ Th^bake. 
JShe^^vi&Lt.^^ lifesaver will shov a sh^pe bounded by a geometric figure that 
is known as a boimdjacy^ ** 



NpTE: This activity will build in. the pupil the subconscious feeling 
that math'^'t^tes good] 



X 



K 
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1 Reference Geometry" 

• • ■ • " ' ^ 

OBJECTIVE 'Identify Inside and outside of figizres^ 



COMMENTS Recall that a figure is closed. The\figures used in. this objective 
should have only one ."insideV^ ^ y 

PRE-REQUISITE OBJECTIVES' ./ ^^ 



■ / c ACTIVITIES ^ 

A;, OUTSIDE. AND INSIDE . 

MA'EERIALS: large pieces of yarn-r large enough for pupil to stand ija, several 
•'.objects from room, 

DIRECTIONS:: Spread yarn in a -circle on the floor. Place several objects inside 

" ' -the circle 'and several. outside the circle. Lead a discussion on, inside and 
outside— pointing to an object inside the circle and saying, "This is insidie 
th6 circle," : Run hand aroun'd the circle of yarn and then point to an object 
butside ?Tid repeat. Do this several times until xinderstood, 

* ;Then call on pupils in group--^*Tell me wfaaj: objects are inside, name 
Or ^ "Tell me what objects are outside name • . . ^ 
After /this is done, clear'away the objects from inside and outside. Then give 

; direciiibnis to pupils " Name come and stand .inside (or outside) tte circle," 

, . .Dcr this several times^ " 

J0ARIATION\ ^ ■ ^ : ' • . 

i. Each pupil has a piece of yarn tied in a circle and placed on the floor in 
front of him. The teacher or anoth^ pupil gives directions such as — "Every- 
^one stand inside,'" ' Or "Everyone 'stand outside," "Boys stand inside and girls 
stand but side." Or , "Boys stand outside^ and g4?:ls stand inside," 

"^^ 2. .Use yam in various' shapes--npt just, in circles, ; ' ■ ;a 



B, INSIDE AND OUTSIDE . ; . • \ 

MATERIALS: paper , pencils, rulers, compasses , crayons , . 

DIRECTIONS: Have pupils draw. various triangles squares , rectangles, circles, • 
fflid free form figures. Then have the child color the inside of the square one 
color,* the insidS^of the circles another color anol^so on, ' -^-y 

- NOTE: This, can be made-into an art project and would be , a good break for the 
children/ - . ; • . - » 



13 



Eleference Geometry 



OBJECTIVE Duplicate a given pattern 



COMSCaNTS : \ Patterning activities lieip develop visual .perception and wi^l .be used ' 
lafeer for number recognition* The patterns- involved in this objective could 
embody CO lor, i shape, size^'etc* Since this is a pre -number objective, num- 
ber should not be , used in the patterns at this stage » 



pre-requisite' objectives 



ACTIVITIES 



A. . PAITEENI 



'MATERIALS: attribute blocks, 1-inch colored cubes, cuisenaire rods, tinker 
toys,, building blocks, or paraquetry blocks. 

- ' • ■ * . " ■ ' ^ . ■ • ■ 

DIRECTIONS:. Build a simple pattern and ask the pupil to repeat- it. Colors, 
^hape, and positions should be repeated. As pupils develop skill, the 
patterns should become more and, more difficult . 

NOTE: ^ny different types of materials for your patterns should';be used as 
-V possible to maintain interest' and develop skill.' Later, the teacher may 

draw the models on activity' cards for the students to copy. (4 x 6 index 

cards^ are good.) 

B.; MAKING PATTERNS ON THE GEOBOARD 

MATERIALS: geobbards ^and colored rubber bands. If geoboards are not avail- 
able,, pegboards and colored pegs can be used. * 

. " , . * . / ■ ' ■ . ' . ^ ■ . " • 

DIRECTIONS ; ilake a 'pattern on a geoboard and have the pupils copy it .cya' their 
boards: Have pupils-copy patterns from p remade geoboards which can be pur- 
chased-or teacher madfr^' Have pupils transfer their designs from' geoboards . 
tp.dot.paper.. \ ' " ^' . ' \ .- ■ : < ■ > ■ 

NOTE: This is a chance* for you and your pupils to -work out <*some; patterns . 

- together. These could evolve into some ilrtefestihg art projects ■ ^ . 



4Z 
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— -?6B3ECTrVE Continue anvest^lishjed repeating pattern. 

COMMENTS These ^activities develop skills which are necessary for later 
discerning patterns in addition and multiplication tables. 



ERE--REQUISITE OBJECTIVES 

— • • ' \ \ 2£_ 



' : - ACTiyZTIES . k 

A. REPEATING PATTERNS , 

MATERIAIS: attribute blocks, 1- inch colored cubes, cuisenaire rods, tinker toys, 
or building blocks. - v . ^ 

DIRECTIONS t . Establish a simple repeating pattern with the attribute blocks; for 
instance. . i > 



Ask the pupil, *TJhat block comes next?" ^ ■' ■ / 

NOTE: ' Patterns canjbe made with diff erent . lengths , colors, shapes, quantities, 
for example:- 



□ 



■ \ ■ ■ ; ■ • - ■ ■ V - ■ ■ ; 

ALTERNATIVE: The teacher can draw the pattern on activity cards for the pupils 
:to copy with the blocks at an activity table. 



B . REPEATING PATTERNS 
MATERIALS: Guisenaire rods 



14-C Cont'd. 



Reference Geometry 



DIRECTIONS: Take a purple rod, a purple flat^ and a purple cube. 







1 




J 




1' . 




>— 







Ask. pupil to repeat the pattern with various rods, flats, and cubes . 

NOTEt If you;r_ school has ^uisenaire rods and. activity cards, there are 
some excellent activities in this area. 



'4 
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GENERM. REMARKS The follo^ng objecti'ves on attributes develop and sharpen the' 
ShK nnr°^\ observation. When recogni:Mng attributes thi student^s seeing 
what one member has xn common with another. This-i-s a neccessary skill in ^ 

- ^?L^SprirLSf ^--.^^-7^ seeing and . 
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^^ild^s ^Scr""^"^ ^^^^ ^"^"^ ^ given set bjr-nsing an attribute of the 



COMMENTS See definition of attributes. At this tite be careful to consider 

only one attribute at a time.-/ _The activities should be repeated W expanded 
wxth other materials and .various attributes. i'e.iuea ana expanded 

» " ■ • ■ • ' ) . ■ ' ■ ' ■ * ' . 



PRE-REQUISITE OBJECTIVES 



16-G, 9-Gy .4-C, 3-C, 2-C, 1-C 



- ■ 'ACTIVITIES 

A.' MAKING SETS DSlNG ONLY ONE ATTRIBUTE 

■„ . / . » ■■ ■ 

"^aSifze^f yam: popsicle sticks, ^ich are of . various colors; shapes, 

DIRECTIONS: Using yam, make a set indicator on the floor or t^ble for the set 
of objects to be-used. , Into this set indicator, place objec?s of various 
shape, color, and. size. Next, using more yam, make set indicators for sev- 

' lit i'^'" V V*^;'' the large s^?: Have pupils separate the members of t& 
set into subsets, by one attribute of their choice. """^ . 



NOTE: See definition of attribtStes, 



> 



B. SEPARATING PICTURES BY ATTRIBUTES ' 

MATERIALS: Magazines, butcher paper, glue, yam. ' . . s 

DIRECTIONS: In the initial activity,, have pictures cut out beforehand to insure ^- 
■ :t?^Ss^s^:ns:'^"^^^ the. attributes are used. Separate pictures ^"^^ 

"^s® . Living things . Foods ' - 

1°""^ Animals . - ' clothing 

/^l^y , Plants , Tools 



15-C cont'd ■ Reference Sets 

Clreate a set of pictures* After discxissing the various pictures, bave the pupils 
break. into small groups with o^te assigned attribute • Pupils will get pict-> 
ures that fit their attribute from the set* The pictures will then be glued 
onto the paper to create subsets* These can JJien be discussed by the class*. 

NOTE: Each of the general attributes can be refined to kinds of work, kinds of 
axxixnals,. kinds of fpbd, etc. . \ . 

Now^ .make sets using more than one attribdfe. Materials are ttte same. Make 
a set as previously described t Have pupils separate it into subsets of ob- 
jects having more than one attribute. Example; •'Make a set of red round 
objects." ■' " ' ' J ' . 0 ^ 

NOTE: Include activities involving kind, feel, taste, use, size,' shape, color. 
^Exanjple: "MfiTcp a set of fat, brown dogs (pictures.) 



V 
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OBJECTIVE \ Compare two or more sets by attributes • 



COMMENIS The purpose of this objective is to compare attributes of several sets. 
After the fi^t activity, gradually get away from asking for; likenessejg or ^ 
differences and ask the child to make a comparison of the two sets. 



PRE-RECJUISITE OBJECTIVES 



^ ACTIVITIES 

A. FINDING LIKENESSES ANd' DIFFERENCES IN SETS 

MATERIALS: Attribute blocks or constructionpapei 
sizes, yam loops. 



lapes of various co lots' and 



DIRECTIONS: Make two different loops of colored yam' as set indicators. Place 
various objects in each set and have the children, find ways in which the- 
sets are alike and ways in which they are different* . Plan ahead a little, 
so that your sets have fairly obvious likenesses and differences. Later, 
you can let different children make th^ sets, but in that situa'tion, it may 
be more difficult to find ways in which the sets are alike or differentiS 

VARIATION 1 - r . 

MATERIALS: A dozen or so pictures of various kinds. 

DIRECTIONS: Repeat the activity ixsing pictures instead of/ blocks or shapes. 
-VAklATlON 2 ' , " ^ J V 

MATERIALSr overhead projector, transparencies of sets. i«V ' 

. . . , •• ■ : _ :■■ V" : . ■ ■ ;■■ ' ■ -:■ :■ ^. . ' r '/ ; . • \ . : -;, 

DIRECTIONS: Make S-I2 transparencies with two sejrs on.each'transpaireucy. Be 
' sure the sets are alijce in some way >and different in others.'. For example, 
both sets may have red objects, biit in one set they 'are all round and in: 
'the other, they are all rectangular. Project each on a screen and discuss - 
ways in which the sets ar:e alike and ways in which , they 'a,re different • 
,\ V " ■ " ■ " ■■ ■ '■■ "■ ^ ■ . • ' . ' / ^ ' ' ' 

VARIATION 3 " ' ^ " : ' - ' 

MATERIALS: mimeographed shejets with ^ets an them 

■ ' " • ■ ' ■' . . * ■" • ■■ : / '' 

DIRECTIONS: Make several sheets with two sets on each iid.meographed sheet. 

Again .have children discuss ways in which they are alike and different,' . 



16 -C Cont'-d, ... ' Reference Sets 

When they are throa^, let them color the sets as they would like. ^ 
B. MAKING AND COMPAKING SETS- • ' - ^ ... ' ■ • 

MATERIALS : paper, pencil, cr^yolas * • 

■ • • ' . ' ' , ■ ' . . • 

^DIRECTIONS: Direct the pxipils to draw sets of - their choice,. The pupils should 
make two or more sets ^on separate sheets of .paper • Discus^ how the sets are'*,^ 
/alike* Pupils should ^be able to compare sets by various attributes such as 
'color, kind, etc* This is an ixidivid.ua 1 activity, so the teacher itoist wpri^" 
, with 'each pupil individually. The pupil should identify how two or more 
sets are ^different with respect to souse- attribute • / 

C . LANGUAGE ENiaCHMENT \, . ^ .:^?' ' ^ . - ; 

Use comparison of sets to introduce vocabulary, such as smallei;^,- smallest 
' ^ * . bigger . - biggest 

- t ' * heavier - heaviest 



Reference' Sets 



OBJECTIVE Match two sets of the same quantity, using one-to-one correspondence. 



COMMENTS The use of one-'to-one correspondence is necessary, for ,;an. under s^tanding 
of number. Since -set size is an attribute, one«Xo -one correspondence serves' 
as a bridge between tiie preceding activities on attributes and the following 
activities on number. • 

ERE^QUISITE OBJECTIVES * . . 

• i ■ . \ \ ■ ' • 

^ ' : \ ^ ^ ACTIVITIESL. . . . ' ' 



A. MATCfeiG SETS TO SETS 
MATER^f^jS Odd$ and en 



DIRECTIONS: 1> Make 'two sets of the quantity. Have th^ pupils match the 

. -sets. . " * ' . - . .' ^ ■ . 

Note: pon*t draw lines ^- move the sets side by side. ^ 

' ' ' ■ , " • ^ 

2) Make two related sets such as cowboys in one set,_and horses , in the othex^ 
Other examples are liook and .etc, nuts aS(d' bolts, shoes and iaces, and hammet" 

and n^ls. ' ' ; ' - • ^ ' . . , ^ ; . , - 



B. MATCHING DRILLS o 

MATERIALS: Matching activities for' language arts, social, studies;^ science/^ and 
mathematics. - X 

EXAMPLE: Social Studies.' i ^ V , ^ , 

- ^'Put the hat' on the work^er. - ^ * ^ • V , 

COLUMN l' (pictures of) COLDMN 2 (pi^ctures of) ^ 

fireman ' i hat^ - • ' . , cowboy - * - 

nurse *s hat ' nurse 



cowboy's hat chef 
chef's hat fireman 
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L^HAGE ARTS ^ ' ' 

, . Put "^itlie big letter with the' little letter. 



•B- 
D 



b 
c 
d 



SCIENCE' 

Put -the an i mn !>■ in his hduse. 




MATH 
Shapes ' 




Drijw a line between two shaipes that are of the saise kind. 

a 






o 



NOTE: In . general do not mii 2 and' 3 dimensional figures, particularly \rfiere 
confusion can.occur^as with circle and sphere. A 
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IT^C Con.t»d, / V • Reference Sets 

' • - '" . : ^ — : — ■ • ^ ^ ' 

. c [ M<^TCHING SETS . " 

MATERIALS: ditto attached 

DIRECTIONS: H^ve pupils match pictures in one set with those in the second 

..." set. , ' . ^ 




Name " ' • | • • Date » 



^ MATCHING SETS 

!• Match the rabbits in the first set." to the carrots ia the second set by 
V drawing lines between them. , 




2". Match the objects in each pair of -sets one-to-one by drawinjg' lines between 
them. 




3. Draw a set that has the same number as the first set. Match* the two sets 
one-to-one. ' , _ 
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OBJECTIVE Compare sets using "1-1" process and tell which has more or less 
members -or- if-they -are-the - same size ,- - - — 



COMIENTS These activities' will be used to develop equivalence and, later, the 
development of number. Do riot use the terms "equal" or "equivalent" at. tjiis 
• stage* • . ■ 



IRE-REQUISITE OBJECTIVES 



. . . ACTIVITIES 
A. TEACHER-MADE SETS 

MAIERIAI5: Set indicators, odds and ends, 

DIRECTIONS: Teacher makes two sets of .unequal, size and asks one pupil to do 
"1-1" matching* Ask which set has more (or less). Repeat several times. 
Then repeat activity .using siets of same size;. ^ 

B^. STODENT-MADE SETS - ; ^ -.; > \ 

MATERIALS: Twpvset indicato;:s for- each pjiipil, odds and ends:, 

pniECTIONS: : With p^ils. in' sma^^^oups. (or individually) , /haye .eac make two : ' 

. ,setsw , The pupil. -w^^ indicate ^ich Jhas more, which has less, cjr if they^sore 
- the same size, i Repeat". this- activity several' times . . . ^ ^ . * . . 



GENERAL REMARKS Patterning emphasizes the quantity aspect of nuinbers rather 
than the sequencing or counting aspects. It enables the child to associate 

jthe quantity with its numeral. Througftbut the following objectives, quantity 

is determto by looking a t ~ p a t ter m 7 1 1" is ' ijmpor tacit "that Tthe "^^ ~ 
recognized without counting. 
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OBJECTIVE Create a pattern. 






COMMENTS 


\ 




PRE-REQUISIIE OBJECTIVES 14-C, 13-C , 



. . . V , , ACTIVITIES 

A. ART ACTIVITIES . - - \ : 

MATERIALS: Construction paper scraps cut into a variety of triangles, rectangles, 
circles, and squares; glue, paper. " . 

. ^- . ..- " , ■ ' ' ■ . ; . . V ■ _ . ■ . \ 

r DIRECTIONS: Give each child a pile of shppes and a piece of paper. Ask him :tO 
^" . arrange "the shapes on his paper to make a pattern. Let him feel free to add 

pieces or remote them as he desires. When the child is. siatisfied with his 

pattern, let him glue it in place. 

VARIATIONS: /Use corn ,^ beans, macaroni, etc. to create patterns. 



B., HEADBANDS 

MATERIjSlS: Strips- of construction^ paper, crayons for each child, scratch ' 
paper for each child, 

DIRECTIONS:^ Have- each child draw a pattern on his scratch paper to be used on 
his headband. When he has a definite pattern to use, give him' a strip of 
construction.1>aper to draw his pattern on. When his headband-^ is colored, . 
he may wear it. , - . \ 



\ .. - 
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OBJECTIVE Nam^ orally a given set size from 0 to 9. 



COMMENTS This is the childs first encounter with number names. Use patterning 
for easier recognition of set sizes larger than four. Do not exceed 9 as the 
largest set size, but do include the empty set (zero) ♦ 



PRE-REQUISITE OBJECTIVES 



[ ACTIVniES ^ . 

A. NAMING SET SIZE^ORAliY,,- . , ^ ; * ' " ' 

MATERIALS : Different colored felt pieces large enough to be used as set indica- 
tors, odds and ends. 

DIRECTIONS: Place 5 objects, on a piec^e of felt and name the objects as 5. Ask 
pupil to place the same number of objects on another piece' of felt and name 
the set size.- Repeat using different set sizes. 



B. MAKING SETS OF -A "NAMED" SIZE / 

MATERIALS: Poster paper, magazines, paste, scissors. ^ ^ 

DIRECTIONS: Ask the pupils tb construct a set of a certain size. Pictures from 
magtoines. maty be used for the members of the sets. \ .After- cutting out the 
pictures and gluing them to the poster "paper, be sure -a set indicator is drawn 
. to , define the set. ' ' . 



C SETS— NO MEMBERS^ (EMPTY SET) 

■ . . ■ ..■•<■ 

MATERIALS: Twb paper sacks, many objects that may be' used in inking sets 
(erasers, pop tops; sticks, checkers, dominoes , etc.) . / } 

^ ■ ■ V ' / ■ '^^ . ^ 

I5IRECTI0NS: , A pupil makes an empty set and another set with one or more members 
^ using paper sacks. The other pupils try to guess which sack is the empty set, 
When a pupil guesses correctly, he looks. in the other sack and names- its set 
size. Then it is his turn to fill"^ the sacks^V The game continues unt^ ^11 . . 
have had the opporHuriity to guess' the empty set., * . " 
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OBJECTIVE .Pattern large sets into smaller sets. for easier recognition of set 



COMMENTS Have pupil pattern in the set size he recognizes. This is a verbal 
^ pre-division activity^ e.g. activity A illustrates 15 divided by 4. 



PRE -REQUISITE OBJECTIVES 



ACTIVITIES 



A, : PATTERNING OF. SETS 

MATERIALS: Odds and ends v. ' 

^DIRECTIONS: The teacher makes a set of no, more than twenty objects. Ask the 
c^ld to: pattern them into small groups of a; given size. " 

?LE: With size 4, the pattern might look like this if 15 blocks were used. 



1. 



2. 
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Reference Number Relatiofxs 



OBJECTIVE ITame tlle< xwmibers from zer'o nine after- equencing sets hy s ize. 



COMMENTS 



ERE-REQUISITE OBJECTIVES 



ACTIVITIES 
A. SEQUENCING SETS ^ 
MATERIALS: Cards with dots from 0-9 for each pupil. 



Pattern . the dots on each card, 




DIRECTIONS: Arrange the cards in the order of least number of dots .tQ^ greatest 
■ number of dots and name number represented 0, 1, 2, 3, 4, etc.\ 

3ZARIATI0NS: Dots coiild be made of com, beans, felt, sandpaper, crayons, 
button, spools, toothpicks. 



B, J SEQUENCING: . : ^ " ' . ' 

MATERIALS:. Two sets of cards, with dots (or pictures)" from 6-9, two trains Vf 
10 children. < " ^ - • 

DIRECTIONS:- Give each team a set of* cards, one card tb each child. Tell . the, 

children pot to look' at^their card until a given signal. At the signal, the 

children' are to' look at their card, ilijte their team up in order from' 0-9 as 
quickly as -possible^ The first team toNLine up correctly wins. ■ " ^ 



C. SEQUENCING WITH EGG CARTONS 

MATERIALS:. Egg cartons torn inta sections of 1, 2, 3, 4, 5^ .6, 7, 8, and' 9,. 
egg holders each for each child. .1" 



22-C cont'd* 



Reference Nximber Relations 



DIRECTIONS: Give each child a set of egg carton sections containing 1, 2, 3, 4, 
5, 6, 7, 8, and 9. Have^,each child group the sections from 1-9, discuss 0, / 
and ^ere 0 sections are in the sequence. 
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23-C Reference Number Relatione 

i • • - ■ ' ■ — ' 

'objective Associate written symbols with set size from 0-9.^ . . . --; 



COMMENTS You may want to introduce the written number wo^rds. at 'this time. 
PRE-REQUISITE OBJECTIVES . 

ACTIVITIES ; . V 

A. MATCHING SETS WITH SYMBOLS 

MATERIALS: Use materials from preceding objective.^ 

DIRECTIONS: Teacher hblds up ntimefal and pupil points to a set which illus- 
trates . symbol. 



B. MATCHING— CATOINAL NUMBERS ' . ' 

I MATERIALS: crayons, scissors, dittos of cars and garages — ^garages should be 
'different sizes to contain from 0-9 cars and numbered 0-9, in random order. 

DIRECTIONS: Children color cars, cut them out and paste them in -garages . For 
; -example, . 3 cars in gar'^age 3. 

VARIATION: Cars and garages are cut out, matched, and lined up in counting 
order. V- ■ • ' ■ ■ . ^_ _ _ 

-r-'-number cars an4 garages . 

T— color cars and garages the same. V 
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24-C Reference Number Relations 



OB^reCTIVE J*tite the, numerals fro m 0 to 9. / 

COMMENTS Provide ample practice in writing each symboU The spelling of number 
words can also be practiced. 



PRE -REQUISITE OBJECTIVES. 



' ACTIVITliES . ^ • ^ 

A. TRACE THE NDMERALS IN REPETITIVE" -KOWS OF EACH DIGIT. 

B. ASSOCIATING NUMBER WITH SET SIZE . .." 

MATERIALS: Ditto " ■ ' , . - , " - ' 

DIRECTIONS^ Count the objects in each. set and write the number for that set size. 

Our Numbers 

Count the Pictures Write the number • 



^ 

© (S) d) o cs> 

(S> © (5) o <ao^^ 



C. 5OMINOE DOTS , . " 

MATERIALS: D-itto . 

DIRECTIONS: dots— How many dots in each box? Write the numerals. 




i 
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• / _ ' Reference Number Relations 



OBJECTIVE Name t _ 

COMMENTS Since this is the only objective 'dealing with ordinal numbers i' adequate 
- _^tiine should be allowed far tlio rough understanding of the concept. 



PRE-REQDISITE OBJECTIVES 



• ACTIVITIES ' 

A. ORDINAL NTOIBEBS \ . " - 

JMATfiRIALS: "Have seve^^l pupils line up at the door. Naine their position^ first, 
' - second, third, etc.. Repeat asking, 'Vho would like- to be v first, s^ond, third?" 
^ Liije up several pupils^nd ask, '?Whb is- first in' line?" , "Who /is second, in 
line?", etc. . - 

VARIATIOR: Repeat activity above using odds and ends.' ' ' . ' 

B. ORDINAi numbers' 

MATERIALS: Pictures, either rows of pictures on paper or rows of pictures moun- 
ted a,nd placed wh^ere the- entire can see. ' -^--^ 

' ■ ' ■ -pM 

DIRECTIONS: As a gr:oup project, use lar^e pictures in rows xrfiere ev^ryon^.^^ 
see. Let children take totns pointing out the first, second, fifth. .. pic- 
ture, or pick a picture and tell whether it is first, second, etc. 

As an individual project, give each child a worksheet ..Ith rows, of pictures. 
, The teacher may name a row and a picture and ha-ze the children point to or 
put a mark on that picture. For example: In the second row, point to the 
fourth picture. > 
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NOTICE 



SINCE THE liEVELOPMENT OF PL&E-VAHIE IS ABOUT THE 

\ . . ■ . ^ ■ " ■ 

mdst important "concept in eleientakt "school arithmetic, 
:the neJ^'three objectives are among thdsmost important 

.IN THE. GUIDELINES. BE SURE TO SPEND PLENTY OI^TIME ON'* 
THESE OBJECTIVES i ' 



IF A PUPIL HAS DIFFICULTy WITH ADDITION, SUBTRAC- 
TION, MULTIPLICATION i^OR DIVISION, IT IS USUALLY BECAUSE 
OF A LACK OF UNDERSXAiroiNG OF PLACE-VALUfe. OBJECTIVES 
26, 27, AND 28' MDDEL THE PLACE-VALUE PROCESS .AND IT IS 



IMPERATIVE THAT THE PUPIL UNDERSTAND THESE OBJECTIVES. 



J - 



J 
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EMC bkn'A 



GENERAL REMARKS During the next three objectives, the teacher will be devel- 
oping models that will be extended to units, ^tens, and hundreds. In these 

early- objec t i ves^-the -mode Is wi^— be -ca IJLed tini ts, -groups , -and- groups - o f - — 

groups »~ The teacher should stti^ty^ these objectives and choose a model he ' 
- and -his pupils can use easily. Be sure -to spend pletffiy of time on these . 
objectives. ' - 



^ ' *i - , / MDDELS FOR GROUPS " ^ v . 

MATERIALS: Drinking straws, popsicle ^ticks , poker chips, cubes, buttons^ 
safety pins, tongue depressors, rubber bands, toilet ' tissue tubes. 

A group depends on size of grouping. -Example,: -Grouping, by size 3. 



A. straws or 

^ pppsicle sticks 

or tongiie depressors, 
rubber bands' 




^^"^straws 



B>^ ^poker . chips , 
. - ' todLlet tissue tubes » 
cut to hold chips^ 

ooooooooo ■ 

' chips 



C* cubes 

□ □□□ 



Groups 



Units 





-Rubber B'and- 



GROUPS ' V 

mm '' ■ 

Tubes - to hold chips 



UNIT5 

o / 




UNITS 



/ 



-Three , in a Row" 



D. Siafety pins, buttpns 
. buttons 



GROUPS 




buttons & safety pins 



UNITS 

no units 
here 



V 

MATERIALS: 



Same asT por groups 



MODELS FDR GROUPS <3F' GROUPS . . 



^.Groups -of'g^^ on groupiiig size,^ - (Use. a different method for modeling 

' : / : the' gxcmps^ o£^^^ th&t .used for groups.)^ ^ 



o 



^EXAlflPIB: Groupie size 3 ' 

A ^ dtr iiiking straws or ^ " y . ^ ' / 

' popsicle stickis or', /\\ ^ / 

tongue depressors^ . 

rubber bands, plastic ^, /// 

' bags or boxes", . ^ . - 

/ -straws/ 



Groups 



rubber band 



Zr^ ^ 'ftl' itt # 



41 



Groups of Groups 



Groups 



Plastic bag, box, 
convenient contain* 
holding three groufjs 




Units 





B. Pokex Chips, toilet tissue tub^s Groups of Groups 
cut to hold chips, rubber bands 



0 O 



bhips 




Groups 



Units 

O 
O 



tiibes to hold 

i 

chips * 



. Rubber band around thr^e tubes, 
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C. Cubes 



/ o a 



D P 



o do 



Groups of Groups 



■4, ^ • - 




I: Gro,ups .. Unit§ • 
y (lio ' groups ^ c . ' 



r^e rows stacked to foirm square. 



D, Buttons, safety "pins, 
hanger wire • ' ^ 



o ^ e> e 



1 



buttons 



safety pins 



1 



GrouTDS of Groups 





Groups 



Units 

(no units 
here). 



Hanger wire^ holding three groups, * 



9.- 
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■"i Reference Number • Re lations 



OBJECTIVE ^joJel in groups and xrni£i" 



COMMENTS Each child will need .a large set of 20 or more oTjjects.^^en group xng, 
the ^ptitTils do not count the ^tire set of oBject^ r^ they^ 

trfiits. Be_ certain: you never start with iBt'si&t so large -that- the pupil. -i\as - 
more than 9 groups and _ 9 units Take yotir time^'^with this . objective. ■ • - 



PRE-REQUISITE OBJECTIVES 



^ . . - . ACTIVITIES 

•PBE-ACTIVITY: . TEACHER DEMDNSTRAIION ^ . / . . 

Ask seyen students td* come to the front' of the room. Name three students 
to make a group in one "corner of the room. Say, "We have one group of size 
, 3* How many, groups do we have? ^ (1) Do we have enough students to make 
another group of size 3?" (yes) . ^ 

■ . ' ■ " % ' ... ■■■-^ ' '- / ■ ^' 

Name three jnore students to form a. group, in the vicinity of the first 
group. Asjc, "How, many groups of size 3 do we have now? (2) Do we have 
enough to make another group of size 3? . (no) When we do apgtj.have enough ' 
to make a grpup, these left overs are called Units. How. many units are 
left over? CI) We have : how many groups? (2) how ^many units? (1) . " " . 

■ - ^ . ' ' . ' . 

Repeat- this activity several times using : 4,8; and 10 or IL students, ^ 
-- hut keep the set size constant. Because of the difficulty j O un 

be saved for last. Use 6 or. 9 students to show 0 units. • ' - > 



A. . . GROUSING ' ; • ' - ■ :. 

MATERIALS : Counters ^ 

DIRECTIONS: Establish a set size to be used for gr9Uping (start with- groups 
. / of. size* 3 or 4; later use groups of size' 5 through 9. ) Place a se^: ;of , 
counters^ in front of the pupils. Ask them to group in- tlze sejt;; size*^ . . 



EXAMPLE: Kake groups of size 3 from a sjat- 

y ^ ; O O 

Ask, "How many groups of 3 do we have?" 
with a ^ew set size. 



OO 



OO 



o 



"How many units are left?" Repeat- 



26 x:ont'd 



Eef e rence; * 'Number Re la t ions 



: EXAMPLE: ^ (jT^ 



lo x:} c> P 



oo 
o 



oo 
a 



oo 



B . . SBOE BOX GBOXIPING 



MATERIAIS-: counters., shoe boxes 



tied 



DIRECTIONS: Put sets of cotjnters in boxes on a table 6r >arpund" the root 
Label the boxes A,BjC,D,E,- etc. GiveV the pupils an an^^wer sheet 
to match the boxes . Hav^ piipils group in a s^t size and, record the t ^ifflbe r"" 
^ of groups and units. ; ' - :v 



J 




answer sheet : 







Grottps 


Units 


d . 


■' A: 






- r ^. • 


B 
















■ -D. 







VARIATION: ^&ange the set size and repeat, 



This variation should be, done . 
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27-C: • - . ' ■ . V Reference Number Relations 



OBJIECTIVE Model ^oups of ^groups ^ groups, and units ;;^andr record* 

' . . : — • — f;^ — ' ' — ' — — ~ — : — ^ r y • • " • ' 

COMtfEllTS ^ See general remarks and models, page 57 • • Be sure to spend .'Adequate - 
time on this^ objective. Lots of modeling should be/done, Do^not.Sz^vk to 
Obiecttve 28->C too soon, I . - -. - / . ; 

PRE-REQUISITE OBJECTIVES \ . -^^^ ' 

-: '■^ '•" y ■ ; '--S' t ■ ■ • ACTIVITIES ' ■ "'■ ■■ ' ■ \ 

A • GROUPS OF rcRpups : • • . . " ri'-.y- /r 

MATERIALS: Jfodels fiTom general rem^arks - page 57. . 

DIRECTIONS: Have children group by a set size and regroup the giro up s to make a 
. group of groups. After- several examples, begin recording the information as : 





Groiips of Groups ^ 


F ' ' ' 
Groups 


'- ■ . ", . 
. Units - 


* > ■ 









Be certain to include examples where pupils will need zeroes in one or t^o" ^ 
columns.. , - . ; ^ ^ . - ^ . \ ... 



B. MCTDRES 0?\^ M)DELS ■ ' • :\ : ' ^ 

MATERIiULS4 ^Activity cards or dittos with drawings of , grouping models ; used in 
■■ activity A. ■. ■:, 

JDIRECTIONS: Have children look at: the drawings of a mode! and record the groups 
pf *grQups, groups and units • 



■ ^ 

■ V 



EXAMPLE : a . 5TRAW 'mDDEL 

(using group size five) 




■ I 1 1 1 I 



i 




ANSWERS 





Groups of Groups 


Groups 


Units ■ 


a. 


2 




3 


b. 




0 


- ", .-■ 2 


c. 


> ■ . ■ ■ ■ 


2 


■ / ^ 




Refereace- Nvmber Relations 



OBJECTIVE.^ for a group. (This, re- 

"\ :fines andvinaices it somewhat /imre abstract.)' ^ " - 



COllMENTS. This objective provides the pupilWith experiences which ^are_ necessary/ 
for the understanding of? place value notation, ' Again, be sure to allow, plenty 
. ' of time for these activities . " / - - . 



PRE -REQUIS ITE dB JECTlVES 



.ACTIVITIES 



A. Q TRADING- CASa^ : \ ; ■ ; : 

MATERIALS: Poker chips, recording- charts - ^ * ^ " - : i - J: ■ 

DIRjECTIONS : Begin with' several chips of the same color,, (white*) ^ Choose a 

grouping size and have the children model into 
■ groups as before; ciaopse another color, (red) and have ^the cl^ldren . "trade" 

or Vcash in" each group of white chips for a. red chip. Chopise another color, 
J (blue)' and have .the children "trade" or "cash in" each group. of : red chips 
' (group of ^l^oups)' fdrja blue chip. 



Have the children re'cbrd the inf ormiation.. 



EXAMPLE: Group size 3 



O CP o o c? o 

O Q O OO 
0 Oo 




^: S 



cash in 
for blue 



cash in 
for^red 




<2). 



BLT3E 1 


RED 


WHITE 


1 

♦ 


1. 


2 




Dp several^ exan^les with di^ group sizes* 

;^ ' -■.^v' ■ ■ : ^ . ■" - 

VARIATiOl*;, 1, )^Use any materials -that come in k:var,iety of colors^ e.g construe 

tion paper, painted bottle caps^ colored pop^ricle. sticks^^ etcv " - 

.... . _ . .. ■. ^ " . . ''r' : ^ ..ii.--;.. •. 

yARlAXlCm: 2. Instead- of doing'all the grouping with '^ite iShips before begijon- 
ing the "cashing in" have the c^iildren cash in/a group ot TBrfjites^^ 'f^ ; ' 

; every time a group of ^ites- is formed and cash Ufi a groiip Qf ^reds 

VARIATION: ^ ^3*^ X£ more colors are available^ you can do further groiipiigV EgJ 

:. ^whites are imits''^ ' ' , -. ■' ■' ■- ' V ' \; . . ■ " ■'. ■ - •- • ^ 

a red can be traded far a group, of ^ites i > ^ > ' 1. - : vv^^^^^ '^^^^^/^^^^^^^ 

/ a blue can' be traded for a group of reds ^ • . ' ^ : 

^ a green can be traded for a grpi^> of^ y i • /. 

• \ a yellow can be traded for a gMTup . ' 

etc, ■ ^y-P^-'- ■ • ^ • V - .''.^ 



POSTERS AND DITTOS ' ' — 

IIAIERIAIS: poster paper, mailers, dittos 

DIRECTIONS: Make posters or dittos with H«^wings of models of units, groiips: 
: and groups of groups* Where groups are represented by a single object and 

groups of groups are represented by a different object* Have pupils record 
\ answers on answer she ets 



EX4^LEV white are units, red is worth five \Aites, blue is worth five reds 



B ] 






3 1 







GENERAL REMARK The following are pre- fraction- actiyitics- to familiarize ■ptipi.Ls 
. . .with one-half >;'One- fourth, and' one-thi . "~ : " * 



29 -C 



Reference. Types of Numbers . (Fractions) 



.OBJECTIVE Identify and mode^ % of a unit. 



COMMENTS 



PRE -REQU is I;TE OBJBpTIVES 



ACTIVITIES 




ONE -HALF 



DIRjE;eTIONs>^.: . J _ . , - '^z r * V, ' ' - ^ ■ ^- . . - " ■ ' ' v"-^- ■ 

1.^ Model %>4:o the pupils by f bidirig. a sheet of -paper; into ^ two ecjudl parts . . \ . 
\- . Introduce . t^e natne' one-half^ 'Discuss ^what is, ^itave pupils copy model; 'Xo\x 
might/ want . the pupil to color % of the paper to make the; concept c learer, - 

: -Z,. Model % to the pupils by folding and then cutting a square of paper -into, 
two equal ';^arts. Have; the pupils cut squares , of paper 'in half as many ways 
GS -tKey- can, -After doing this, they can use other shapes. 



MATERIALS : Use pictures of fractions , -flannel— board" objects showing fractions , 
■ geoboards, or la dittoed -worksheet. All .of these should show the fraction' % ' 
. several ways (rectangles, squares, citcles , ..large figures, small figures ^ .etc.). 

DIRECTIONS: As a group activity using the fTannel board, geoboard, or_ pictures, 

have different children .point out % pr point to a fractional part and telf - 
"l ' the *name- ■ ■ ' . "- V 

As an individual actrivity^/g^ye -each. child a .;Worksheet showingj^, . Have eafch ' 
. : . &^ -put^^ o^a^ X :pn as. many- hs^yes"^ as he cian. find dn' the page-* .Go " 
* bvcr the page later.'; as a group to . make sure everyone mai^ced ha^l^ 



.V . 
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Reference Tjrpes of Numbers (Fractions) . 



OBJECTIVE Identify and model of a uAit, 



COMMENTS 



f 



. ERE-REQUISITE OBJECTIVE 29-C 



ACTIVtTIES 



A . ONE -FOURTH 



■ ■ . " ■ f. 



MATERIALS: . SeCraCtivity . A (Objective 29-0 • ■ .- -L^'; 

J)IRECTI9NS:. : Follo\^>^ as in. activity- A ^ Objective" 29-C , except replace 

% by '%'md fold'^the sheet of paper ih^ 



B, 



MATERIALS: See activity B (Ob jective . 29-C) 

DIRECTIONS: Follow directions as in activity B ; (Objective 29-C), except use 
pictures^ flannel board objects, and. dittoed pictures of instead of 



r-.. 



-a-,- 



f — $ ^ 



1^ 



31-G 




Reference iTypes of Numbers XFr^ctions) 



OBJECTIVE Identifyfand model 1/3 pf a unlt> \ 



COMMENTS Due to the dif ficulty a small child might, have in folding" a_ paper 'into 
three equal parts, it 'is felt that activities 'that involve coloring pre--^ ^! . ' 
dittoed papers might he best* : ^ ^ 6 • 



EEIE^REQUISITE OBJECTIVES 30-C 



ACTIVITIES 



FRACTION DITTO 



* . MAl^ Teac6er made ditto, crayons/ paste, iscissors, poster or cohstructi<3n 

^ - i>aper.- . ... / - . ■ ■ ^z. . ■■-^'i.'. . 

DIRECTIONS :„ The -dix should^ contain only one -fracjfcion. Exaraple: * a ditto; : 
;>^,ith objects separated in alVl/3»s.\ Have pupil color and cut off and paste 

;on- paper. . ^ " ' - ^ -^ . - , . 



B. . DITTO SHEETS v * 

.MATERIALS: Teacher made dittos with objects separated in 1/3^, crayons. 
DIRECTIONS: Teacher gives directions on coloring different parts. 



■- 4 
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nee _ Addition 



OBJECTIVE' - Fattern^ and repattern a set of given size as many ways^as possible, 



COMMENTS This is a non-'w^itten ac.tivity. 



■f 



PRE-EEQUISXTE OBJECSIVES .21^0 



^ JIEBATTERNING ' . ; • - 

MATERIALS: ^ 9 objects for each pupil 



aCtiyitiee 



DIRECTIONS: _ Use a set size of .2-9,. ^nd have pupil make; a is many patterns as 
possible. vHave *the child talk aboxit what he has done. Sample: ' '-'^ 
o- poTssitle- patt 9: . : : 'I ■ * - 



■MATERIALS Dittof sheet .with . a set of squar'tes patterned in a particular^- set. size, 
scissors, glue, construction .paper\ D it qp should have as many? patterns^(of - 
- one size) as- possible, 'Example: '■ ' ^ ~ ' ' -^j?- 




Give- a; lot * of experience with one* ^number, before going on -with another,. ^ ^ 
'. Some, other patterns \might includes - " . - -/ ' 0 - . • « 
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Reference Addition 



ACnVlTy B.. cont^d. 



DIRECTIONS: - Have pupil cut c»ut'er border' of pattern from ditto, sheet. Then haye- 
Him. repat tern by ahotherSset size, by cutting some of ^he patterns and gluing 
V tJiem on the construction p^per, /Repattern 4»sr^ij^ Sample: ' : 



Shapes from ditto: " 



Cons true ti^on paper: 

- ; - 



1 / N 




\ 




I 




























_Ji 


J 




1 














I 




I- 





.V 
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33 -J 



Reference Addition 



.OBJECTIVE Repattem a set " of a given size (not to exceed 9) to see how many ways 
if can be patterned into 2 subsets and tell what combinations have been - 
modeled* ' • 



COMMENIS . This is , a non-written activity. 



IRE -REQUISITE OBJECTIVES 



- / . cc./ \ ACTIVITIES ' . . • 

A.' MODELING ^ ADD ITION " ' ' ' 

MATERIALS^ Any set of 9 obje^:ts and set indicators. 6-^ 

piJRECTIONS: Model severaT exaniples using:: the same sum and make<the statements - 




" 5 plus 3 eqii3is 8 



^ " 4' plus 4 equals 8", 



^ " 7 plus 1 equa 



Is 8 




Then give the pupil materials to^see how many - ways He can model other se^s and 



verbally ^^ke the statement aibout the sums; ;. ; 

Be*^ure to include zeiro, bt^t not the beginning Example. When all combinations 
of a given set size have been modeled, change the set size. . <t 



B. • DROP THE STRING 



MATERIALS: Set of large^/domino cards modeling 2-9y\-and 2 large circles of yarn. 



33-j cont'd, 



_^eference" Addition 

..J ■ - . 



DIREGTIONS: ^Instruct student to drop^^ne circle of yarn around some dots. Then ; 
encircle the remaining dots with, other yarn and verbally giv-e tihe equation^ H< 
nhould mak e as many combinatio ns -as possible* Example: 




Leave -space at- bottom to indicate zero, 
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Reference "Addition 



OBJECTIVE Record models of equations.. 



-^ COMMENIS ■ Biscuss the "plus" (+) and '^equals"' (=) symbols. 



PEIE -REQUISITE OBJECTIVES 33-J .- • 

• ' — • ' ■ . ' " — ^ ■ • ''^ 

. - ACTIVITIES . . /. 



Use a</txvity A from Objective 33-J, Record the . equatiori^ Have the pu^y. write; 
the equation both ways, i.e. 5 + 3 =.8 or *8-=: 5 + 3, Use .several ^different 

■ . set sizes. ■ - ' , . ^' " - ~- : : ' ' ■' ^ ' ■- . . , ^ 

B-. /DUMP IRUCK addition' ; \ ' - ' . 

-:MATERiALS: Two piles of blocks; or- other objects, a toy truck. ' 

DIRECTIONS* Instruct .pupil to fell how, many things are in. the, first pile.. He 
1'*^-* then"*picks them up in the toy truck (or pick-up) and proceeds to the second 
piXe^ He then tells how many , are in that pile and picks them up. He "then 
tells how many there are in ,the^ trucfe^ -The pupil makes the oral statement 
""3 plus 4 equals 7" ^ then is shown the^aritten format-- , 3 + '4 = 7. 



35 -C 



Reference Addition (Baslfc-Facts) 



OBJECTIVE Associate a set'of size lO^with its word naifie of "ten". 



COMMENTS 'This is a non-written objective. 



PRE-REQUISITE oSjEGTIVES 22-g/.21-C, 20-C, 19-C. 



ACTIVITIES 



A. PATTERNING TEN . •• . ' . . 

MATERIALS: Cotmters (PopsicLe s^ck^, l3tlocks, caps , buttons , etc^), oak tag'. 

"DIRECTIONS : Have class get int^^roups of 4 or 5. Give each pupil a -pile of*> 

counters.. Ask each pupil to quickly pattern the' ritober nine witfe. th-c counters 
on their desks or a flat surface.'* Tell them that ten is 1 more than nine. '^d 
ask them to -make a pattern for ten. Ask each grotjp' to- make as" many patterns 
of ten a^ they can. V " 

liater, ask each group to copy their patterns of ten on oak -tag posters* 



□ □ 

Q 
OD 

mo 

□ □ 



□ □□a 

□ □ Q □ 



□ □ 
□ a □ 

□ □ Q □ 



□ dp . 
qdo □ 
d do- 



□ 

□ □ 

^ □ 



%2_ 



EXAMPLE 



1-inch cubes make better* ^- 
patterns than little ones.... 



B.^ . REJ^R TO ACTIVITIES' USED^^W^^ TO COUNT TO NTSFE ^ FOR[fURTBER 

* ACTIVITIES SEE PRE -REQUI^^ V * ' ^ . 



36-C - ,^ , . : . " . Reference Addition^ (Basic Facts) 



OBJECTIVE Group sets of size 10-19 in groups of tens and units, 



COMMENTS Take your time on this objective > Note; in: t Activity A that the pupil 
is to record tens and units' on chart . (Ete^ Record fourteen as 



groups 



unit^ 



. , not as- 14. 




-REQUISITE OBJECTIVES 26-0 



ACTIVITIES 



a. grouping by tens 
Lmaterials 



Use models" as shown wit±i General Remarks on page 57. 
" "■■ • " . - • ^ •• ■ ■ ■ 

DIRECTIONS:. Repeat activities for grouping with groups smaller than tep. 
the- same recording form. (Objective 26-C). Limit size to 19. 



Use 



groups 


• units • ' 







BEANSTICKS. ■ 

MAIERIAT.&.: Beans, glue, tongue depressors., . 

DIRECTIONS: Give each child 2 tpngxie depressors 'glue ^ and some beans" ( at least 
10 but not more than 19)^. Have the children group thfeir beans in groups of' 
id, with some units left over.- No more than 10 beans may be glued on each. 
. tongue-Kiepressor^ but every one has to have 10 beans before ^the- child can start 

^ gluing beans on his second sticlc. WhenS-everyone is fiiaishedy, record the groups 
and. units "in the same form as- above. . ^ 



37 Referenc*e ijumber Relations (Place Value) ^ 



OBJECTIVE Learn the namest:>of the numbers . from 10-19. 



^^^vjpOMMENTS Hereafter, ten Is the group size used to write our numbers. / ' ''A 

► ^» . - '• ~ '. ' '■ ■ " ■ ■ ■ . ; r r ; " 

PRE-REQUISXTE OBJECTIVES .36-C . • . • 



- ■ •' , ^ * ACTIVITIES ' 

-A^ COUNT *-l'0- 19 ■ ' . : • 

MATERIALS: Models , chalkboard. ... 

DIRECTIONS: Tell the pupils the numbers larger than ten have specialx nafiies . 
Model a group of ten and one unit and tell the puil that we call this number 
eleven. Continue to record eleven as: " » \\ 



• tens J 


units 


• 'I 


1 . ■ ■; . ■ .. \ , 


Model a group of ten and 


two units— —call the numher twelve and record 


" tens 1 


units 


1 1 









Introduce the rest of the numbers up to nineteen as -fast as the pupils can 
remember the names. There will be lots of natural review in future exercises, 



B.' Repeat actfvity A from Objective 36-C* anci associate, names of numbers witli * the 
guantdLties. Have the pupils do the modeling. ^ -r 



38 -C 



RrferenCe Nximbcr Relations (Place Value) 



OBJECTIVE Write the numerals from 10-19. ;,- , • 


COMMENTS . * . •- V 






■ " ■ ■■ft 


'PRE-REQUISITE OBJECTIVES , 37-C 









-rfT : ACTIVITIES' " 

A, ■ WRITING NUMERALS FROM -10 'to "19.' ? 

MATERIALS: Chalkboard, ditto, and models. - _\ 

DIRECTIONS: Show pupils that we usually write' tens • and units without the chart. 



tens 


units- 


1 


3 


1 


8 


1 


0 







= 13 
= 18 
= 10 



VARIATIONS: - 

A) Show the pupils models for numbers from* 10-19 • Have the pupils write the. 
numerals without the chart • Have them^ read the numerals 

B) Model-write-read many times. Use ^posters, answer sheets, dittos, and wor^ 
book pages. ,w. ^ * 

C) Reverse the prder: read a number and have the pupil x^ite the . ntimerals . and 
build or draw a model firsts at tiie chaBcboard and then at his seat. 



/ 



85 - 



3.9-J // . • . ^ - ; ^-r Referen.ce^ Addition 



'^i^rz '-^ ^ ^ — - - ^ — ^1- _ 






OBJEGTIVE Internalize basic addition facts.: 


XO-18) - - 




COMMENTS kee definitions of "internalize" and 


"basic jcacts" 


"^J-^^ ^ — — ■ ■■ v.. • 

in glossary. . h'. ^ 


PRE -REQUISITE OB JECTIVES 34- J . 








. - , - : ACTIVITIES - - ^ r>x 

A. BASIC FXCTS -ADDITION 

MATERIALS ^ Egg catton with cups numbered 0, I, 2, 3, 4, 5; tw^^ small objects . 
1 (beads, buttons), 

DIRECTIONS: Teacher places objects into«^gg cartons and the student adds the 
combination. \ 

• VARIATION: Have the pupil toss the objects into the egg carton one at a time, 
then add the two numbers, 

NOTE: Use other egg cartons witii larger numbers to continue through sums up to 18 
B'. ADDITION -BASIC FAds? ' . 

MATERIALS: Pair of dice (can be' ma^e from wood cubes or sponges cut into cubes), . 

DIRECTIONS: Roll both dice and add the two numbers shown. Have the pupils count 
the spots on the dice, \ ^ 



mm 




LAY OR LOSE 5 ^ ^ :r 



MATERIALS: One ten by fifteen inch playing board, of heavy cardboard, two sets of"* 
1^ by 1%-inch cards to each -set and each set of a different color tagboard, 
answer card, ' . 

DIRECTIONS:. Draw a line dividing the playing board in half (fig, 1) and then 
divide each half into 25 spa^^es .2 by 1% inches each (five vertical and five 
horizontal rows), *, . " - 

Make a list of at least 25 pairs of addends and their sums, 11 through 18, 
Examples: 9 + 9 = 18 , 5 . + 9 =.14, 6 + 5 = 11, 8 + 3 = 11, 7 -i- 11= 18. 



• C. Cont'd. ■,■ ■: ;v- , 



7 



Write the suins^ in jximb led order ^i^bn each half of the playing board, position- 
.xng the numerals so that the player; can ^ead his half of the board. • (Players 
^ace each.^other; _^ numerals, should be right-side -up for each player.) On each _ 
yrxte the pairs> of addends, on4: pair, per card. 



Make an addition table and mount it' on a card. This table may be s tor eH With 
the game or^ put near the'Math Resource Center for continued refei 




^^' S^fr'' J° ^i^^ aiddend cards face dowii i# a stack adjacent to his 
end of the playing board.^ The turns alternate between the two player^. - The^ 



4r^^„.^ -1 -^".c^w^ i^<^i.«ccu one i_wo pxayerff^ - me. 

^xrst player wilt turn up a card in his stack and hold it so both he 'and hi? . 
opponent can see it. -^-^-^^ 

The idea is^r^the-play^ to place the card on its. correct sum on his side 
ot the board before his opponent can name the sxaa. 



The player loses the card if his opponent names the sum before the ca«d i§ 

If the opponent wins the card. Tie puts xt in his bank off the board. 
Either way.. ..^e player lays the card, or loses it.. ..the t,lay goes back to 
his opponent, who repeats the procedure! picks up a card ftom his stack 
shows xt, and tries to place it correctly before it sum is named. 

The ganre. continues until each player has, played all bis cards." The one With 
the greatest number of cards (those on his half of tEe board plus those in ■ 
hxs i>ank) wins the game. ^ 

. ■ r ■ ^ ' ■ ■ ' • ■■ ■ ' ' ■ - - ■ - 

Players use the addition table to check their responses. ' 



D. ADDITION CONCENTRATION 
MATERIALS: twenty- fou5s«^ two inch cards, 



V 



DIRECTIONS : List 12 pairs >>f addends .and their corresponding sums.- Write- a 

TSi^ ^J^f^- ! °u ^.^""^ cards; - write their sums bn the other 12. Put . 

the addends and their sums on the answer caid. Place the 24 cards in a ' 

■ "^llLfZ^^^^r^ '^^ T^^"" ""^^^^ Pl^<=^e<i i° a separate envelope and 

attached to the back of the manila envelope. • . 



it- 



4 

. ERIC 



The cards are to-be spread, face down, onf table. .The first player may turn 




' 7 



I • 



39-'J cont'd. 



ieference'. ..Addition- 



D. Cont*^. 



up any two cafdsy If the^ two gards are^ a i&atched pair--^ 
(7.+ 0 and its )siim (16)— ^he player plates the: pair ihvhis 
the table. If the beards are not k match e^^air,^^'^^ 
down in their original locations^ ^and it is, the next player's turn 




ims Wiem race 



Play continues. until all" pairs and their sums have -been matched,^ at which 
time the p layers' iise the answer card to check, their accuracy^ The, player 
with the greatest number of correctly matched pairs win^,..th'e M^ame.. 





ONS _ ^ 

MATERIALS: Any set of 18 objects. ^ ,\ 

DIRECTIONS: Using a set size from 10-18, have the punil group the set in tens 
and units and r record it. He then regroups in 2 sets of size less than ten 
and records. those numbers. The. pupil should not exhaust all 'the combinations 
of a set size' during this first activity. . 



'Example: 



Repatterii: 



• # # 




0 0 



.12 = 844 




Note: Give experi^fence with sentences of . both types., 12 =! 8. + 4 and ^8 + 4 =12 



VARIATION: ■■ 



"^^TERIALS:. Same 



ERIC 




■ : SI 

89" - 




•^1J:-J . cont'd^-'. 



Reference.-; Adaition 



■■■ c\. . ■•. ■ , ■ - 

- variation; _ ; Cont' d i. 



•Si 



DIRECTIONS-: HaMe pwpi Is tiov. record all the combinations of 2 sets of sise , less ' . 
ttian ten that give a given se|t size between 10 and 18. ;Be certain tO'<includ^^ 
zero. ■ ■ ■ ■ • :' " ' 



^xan^le: " combinations of 12 
. 12 = f + 3 
: - 12 = 6 + 6 , ".- 
v 12 = 7 + S 

12 = 9 + 3 . : . 



is. 



ERIC 







u 






s: i - 




s\ 








1 


e 1 








- s\ 






sv: 












' .^^- 




1 1 


. J S 


» . ■• 




— ■ .■• 

% 


: ^ ? 
















\i 


15 




1 3 


.\5 


/IS 




12 











- 90 - 

'2 
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Reference... -Jhamblr Re:lations (Place Value) 



^^x^ECTIVE Learn to name the numbers and write ^ the numerals 20-99. 



J^-flEQUXSlXE OBJECTIVES '38-C , 37-(^ 



■Si 



AC.TI%TIES 



iJ^lilNG IHE TENS 

^tl^IALSV Cha Ikboar d ' - . 

^''^CTIONS; : ■ Tell the pupils tl 
^-Jiart of ten3 with no unl 





, ■ units ./T 

■ ■ ■■■ ■■ -0 . ^ - 


2 : 


6 ■ : 


. 3- 


0 ^ y- . 


■ ■ . 4 ■ . 


.0 








• 




• 







the groups of t?en.]ha%re special names. Make a 



^ As the ten is written, tell 
"^he pupil — '^e call. one -ten; ten, ^ 
two tens , twenty; three tens , 
thirty, etc." . - . 



l^irill CcSuriting by tens , naming each decade correctly, 



3.' 



^TENp ACTIVITIES USED IN OBJECTIVES . 3 7-C and 38-C TO INCLUDE^NUMBERS 20-r^9. 



41-J 



^ference AdditibfT" 



r OB^JECTIVE:- To palrterir and y^record -addltrlorr equatilons us ing iTbg ^c fa ct: equations 
' 'plus sets of tej^.' „ ^' ^ ^ 



COMMENTS This objective emphasizes place^^lue -iri addition." 



PRE-REQUISITE OBJECTIVES 39-J ^ \' 




ACTIVITIES 



•]A . ■ . PATTERNING AND REPA^CERNING 

;Jifl^TERIALS : A aet of 30 ' objects per pupil. ' . ' 

DIRECTIONS: Have the , pupil. begin^^ of size la or less. Pattern into 

two sets of size les^ than^tetf. Record,/ Add .an additional, seit of size ten to 
^ one of the two sets. Retpi^<C/ Repatt'era and record the sum. 



^ EXAMPLEj 



Step o Q o 

6 o • 

O 6 

o 



The fo/lowing slibws how the ,recoj:dxng; 
is <ione at 4ach. step, resrrlt^iJg^n? ' 
chart at-step 4. - -r' 



r 




B 




Step 2f. 



O O • 

o o . 



o o 

O o 



1 

A 


- 8 + 4 = - 12 


f 


■ • 'B . 


1^ 



5^ 



ERIC 



- 93' -" 



41. -J Cont'd. 



Reference Addition 




oo 



■ ■ . ■ ... -vv. ■ 



■ A 


- 8 + 4 = 12 


B 


18 + 4 = 



step 4 



o o o o 

O o o 
Oo 



oo oo 

-oo ' 
o 



oo 



■A 



B 



1,8 + 4 = 

I 18 + 4^ 
— r ■ 



= 12 



22 



. — . — . — ^ — — 

Rep^t steps. 1-4, this time adding 
"tb^ ten to th^ four in step -3 ; ' and 
record. . ^ \~ ' ' 





B + 


4 = 12 . V 




U8 + 


14 = 2Z 



\ • 



B. COHTINUATION-^ - ^ * / . , ■ ''" ^ - / ' 

MATERIALS^: A set of 40 objects^ per "pupil. - ; '.A 

DIRECTIONS: Same as A 'except>'^^r&>^a^,^t of size twenty is . added, -either to. 
one /of the two sets or ten to each set. See 'dbcample' on' next page. 



4f- , , . 

/. 



t4l-J cont'd. 



Reference Addition 



Step 1. 



Ob 
O 



o 



B 



RECORDING 



"Step 2. 



OO 
OO 



OO 

ob 

OO 

o 



B- 



6 + 7 = 13 



Step 3, 



OO' 



o ob 

o oo : 




B 



6 + 7 =, 13 



16 + 17 = 



Step 4, 



- O 

oo 



o^o^o ' 
o oo o 



'CS'OjO* 



V 

o 



. A 



6 +- 7 = 13 



.16 + 17 =-33 



4' 



Repeat: $teps 1-4 tw^^, adding 
aHl twenty to 6ne set and then ' 
the other -set ±n step^thre^, and 
.record^ - 

■■ ■ \^ 




ERIC 



95 - 



6 + 7 = 13 





26 




7 = 33 




■'J 










.A 


' 6 


+ 


-7 = 13: • 






'6 




27 =- 33 





Reference Addition 



OBJECTIVE Model and record the 'addition of 2 place numbers whose sum is less 
than -100;. : — ' ^ - - " • 



COMMENTS 



PRE-REQUISITE OBJECTIVES 39-J.: 36^C 



-•^4 ■ 



ACTIVITIES 



A. ADDITION MODELS , . . 

MATERIALS: The models 3n page 57 , chalkboard, activity . cards or ditto. 

"blRETCTIONS : Work with small groups/ Each child should have a set of models for 
tens and units. Review modeling a few numerals — 56, 72, 20. Ask the .pupils 
Vto make a-set of 42 and a set of 19, Ask them to join the sets. When they 
have joined the sets, ask, ''What is ^the sum of 42 plus 19?" Their model 
'indicates the answer. ^ 



SAMPLE MODEL: Straws and rubber . bands . 
19 " 



H \\\ \ \ V 



\ I 



(JOIN SETS.) 



42^ 19' 



cWHHiit <WH+»i> 




' Tens 



Units 



= 61 



ERIC 



- 97 - •; 



s 



/ 

/ 

I 



Reference. Addition 



.Example: 42 ' • • - 

/ + 19 • 
/ ' ■ . - . ■ . _ . 

NOTE: Encourage working from right to left ^ Ask .the pupils, "How many do I 
. have if I join the units?" The most likely answer is "11". Then ask, "How 
many tens is that?" Record the "1" in the tens column. Then ask^^^ow many 
^ units are left?" Record the I' 1". in the units column^ . ^ 7^^ _ 

42 Now ask, "How many more tens do we have?" 

19 Record 5 tens and ask, "How many 



11 altogether?" Record 1 unit and 6 tens« 

50 



61 ° - 

Some children will already be able to^ remember the ten, because of the 
modeling experience,. Don't hold these pupils back. Continue with examples: 

• • . •• 

56 . 43 27 

+ 21 + 28 + 33 

7 11 - ' ; 10' 

70 ■ '60 " 50 ' 



77 71 • . • ' • ^ '60 



Or.. 



56 43 , ■ 27 

+ 21 + 28 ' + k33 



77 ' .71 ■ V 60 



Provide practice dittos and workbook pages. Encourage pupils to use tKe* 
models. • ~ 



43- J 



Reference * ^cfdition' 



OBJECTIVE Join 3 or more sets and rep^ttern the, final sum to show tens and 
units (if the sum. is greater than 10) . J ^ 



CGMMERTS Include the ""empty, set after the pupils are comfortable with" -the ,f 
- activity, J . ' - 



'PRE-REQUISIT%OBJECTIVES ' 39-J 



■"75" 



ACTIVITIES 



A. ■ -3' AND 4 ADDENDS ^ ^ * - . . ' . - 

MATERIALS: Qbjects, blocks , ^ cubes , dominoes bottl^capsv^^c^ 3^ar^^^';^d^^ . . 

paper. ^ . _ , , ■ T'? " - ' ■ ^ ^ V 



DIRECTIONS': Ask the- J)upil to place a set (not more than 6) of objects; int each e^f 
3 or four sets. Have him make a d^rawing of the sets and -record the addition 
sentence xinder each set as he moves, the objects from one jset to the next 
(moving' from left to right). At the last set, have him repattem the .objects" 
to show the 10 's and units.' ^ ^ s . 

SAMPLE:- Pupil might fil^. the sets and make a drawing of* it like ^this. 





Using ^the actual set, he should^.move the objects fxpm Set i^and B to E and. recprd: 
3 + 4 = 7. ^Tben he moves the objects from and C to set F and records-- if + 1 = i 
He:,continues until ^he joiits set D and records them^ Repattem tj^e X)bjec=ts into 
tens- and units. » . . * 



43- J cont'd. 



Reference '. Additidn 



"VARIATION: Use "a vextical format. 




3 



8 
+2 



10 
+ 4 >■ 

14"- . 



•^oi^record tl 



this 



Lead pupils to think the sums like this: 



B. • ]^ACTICE ADDING 3 AND 4 koDENDS. 
.MATERIALS:' Dittos and workbook pages ^ 



5. * 



way:. 



4-5 
4-2 



44 



14 



3 
+5 

8 
4-2 
10 
44 
14 



think 8 
think 10 
think 14 



ERIC 



- 100 - 



) 




NOTICE 

6" 

TtlE NEXT SEQUENCE OF OBJECTIVES 
DEVELOPS 'THE ^DEA OF PLACE VALUE 
IN BASE TEN. IT SHOULD BE NOTED 
THAT THE FULL IMPACT OF PLACE 

V 

VALs^Z DOES NOT COME ACROSS UNTIL 
THE NUMERAL HAS THREE . DIGITS . 
WH^. THE PUPIL UNDERSTANDS THE 
PROCESS OF FORMING GROU^PS OF ' 
GROUPS (TO FORM HUNDREDS IN BASE 
TEN,) -BE IS WELL OiJ HIS WAY TO - 
COMPREHENDING THE PLACE -VALUE 
SYSTEM. 



A 



101. - 



I 



44-C 



Reference Number Relations (Place Value) 



OBJECTIVE Rename group of \groups as hundreds and^learn to name, the numbjars and- 

irals 100 CO 900 bv hundreds. 



record the numerals 100 to 900 by hundreds 



i COMMENTS No groups or units should be^ recorded in this activity. 



PRE-REQUISITE OBJECTIVES- 



28-C, 27-C, 26-C 



ACTI\a:TIES 



A. HUNDREDS 



MATERIALS: Multibase rods and squares (tens only) , P^pe^ and pencil for 
-reQording.. ' .. ^ . . 

DIRECTIONS: On paper , pupils may make a grid as follows: 



Ten sets of ten ' 


Tens 


Units 


(Groups of groups) 


(Groups') 











\ Piipils will have ^ a square and ten rods. They will "arrange the "rods on the 
square until it is covered. ' The square will represent one group oJf groups, 
^en sets of' ten, recorded: • _ . - . . 



be* recorded as- 
Three squares, would be^ 



Ten sets of ten 


Tens 


Units 


(GroUps of groups) 


(Groups') 




1 ^ ^' ^ 


0 


0 




^ • 0 ' 


0 - 


' ^ 3 

■ ■■ y 


•0 


0 ' 



At "this point, the term hundred would be substitututed and the- above process 
•repeated^ 'Tlundr^d is a n^ame for ten sets of Ven." ^ ' . 



Hundrjeds 



1 
2 



Tens 



0 
0 



Units 



0 
0' 



If there is one hundred, no tenSj no units, the name -of the numeral is 100" 
» (one hundred). Continue- the recording and naming process to 900. 



44-C Cont'd. 



Reference \ Number Relations (PXac^ V/ibie) 



^1 



If Multibaaife materials are not available, the teacher can cut strips and 
squares trom cbns true t ion paper and use the paper in the same way. 



VP' 



B. REPLACEMEliT 



Rod 



MATERIALS: Toilet tissue tub es^ cut to be no taller than 10* poker chips , colored 
blue with "tens" printed on the outside; colored red, with "hundreds" printed 
on the outside; ;an assortraent of poker chips (red, blue, white); paper and 
pencil for recording.^ 



8) 




DIRE(h:iONS: White ppicer chips would bfe used to represent the units. The pupil 
wou ld fill on e^-^^lLue tube with white poker chips. The .teacher ^ould' then ex- 
plain-that one. blue poker chip cpuld be used to represent the tube full of 
white chips (the tube should be kept for reference). If- the pupil isn't sure, 
repeat the process until be can see that the blue chip can be a simpler way 
. of showing ten (i.e. 1 tens represent 10 unxts). Next, have the pupil place 
10 blue" chips in a red tube and replace the red tube with a red chip.- This - 
. can be recorded as: 



Hundr*eds 



T^ris 



Units 



10 



- "104 - 



ERIC 



45-C 



Reference Number Relations (Place Value) 



OBJECTIVE Name and record hundreds .with tens. 



c6mMENTS No units should be recorded ^in this activity, 
writ^ and say the numbers from 110 to 990 by tens. ' 



Pupils need Co learn to*" 



^PRE -REQUISI TE - 'OBJECTIVES 44-C 



' \ . ACTIVITIES • - 

A. HUNDREDS AND TENS " ^ 

MATERIALS: Cuisenaife rods and squares, (or multibase blocks); paper and pencil. 
DIRECTIONS: On paper, have pupils make a grid as follow: • - ' - 



• Ten Sets of Ten 


Tens 




(groups of groups) 


(Groups ) 


Units - 








« 







Pu'pils will have a Siquare arid more than ten rods. Pupils will arrange rods 
on the square uuti'l it is covered <there will be rods remaining which cannot 
be^ p-laced on the square). . ^ - . 



For example, this might occur. 

Ten Sets of Ten 
(Groups of Groups) 


Tens 
(Groups ) 


.Units ' 


' ' ^ ^ 1 


1 


.0 



After the pupil has done". this activity and understands the recording grq- 
cedure, alter the recording model as follows:^ 



Hundreds. 



Tens ' 



Units 



104 



- 105 - 



ERIC 



45 -C Cont'd. 



Reference Number Relations- (Place Value) 



Name and Record as follows: 



♦ 

Hundreds 

Name ^ ^ 


•Tens V 


\ 

— Units 


"one hundred ten'* & . 1 - 


■1 


0 


"one hundred twenty" ' " 1 


2 


• a' 

0 , 


"nine hundred ninety" i . 9 


9 ' 


0 V 


^dify poker chip activity B from Objective 44-C. 


V 





\ 



* { 



ERIC 



VJZ 
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46 « Reference Number Relations (Place Value) 



OBJECTIVE Name and record 


hundreds, tens, and units i 




< < . 

COnMriWlo Jnapiis will name 

• 


numbers xrom 101-999 and record the numerals. 




PRE -REQUISITE OBJECTIVES 


45-0 ■ - ■ 





' • ' ^ ACTIVITIES ■ . . . " ' 

A. HUNDREDS , ^TENS, AND UNITS ' Y 

MATERIALS: Cuisenaire rods (or multibase bloclcs) , squares and units, paper and 
. pencil. ^ > . . ' ^ ' 

NOTE: Poker chip activity can be used if multibase rodV are not available; 
■ construction, paper may be used to replace square rods -and units. 

DIRECTIONS: On paper, have pupils make a grid as follows:^ 



^ Hundreds ' 


Tens 


Units 









Pupils will have had. previ£)us experience modeling and recording Hundreds 
-and Tens and should have little difficulty modeling ayd recording units. 



EXAMPLE: Record and name as follows: 



Hundreds 7^ Tens 



Ur^its 



■ ■C^)v- : : ^ 1 ^PT^ 1^^ ~ 

. • ' ■ rf ' ■ • - • 

■ : . ^ ^ - ^ . - , / ' ■" ■ V'. 

name;- . ; . \- ^ ' • \ ';• 

. (a^; V .One' hu eleven, ^- _ * . - , *^ - 

^ Continue- the procedure until the student is able to' identify and .record 
'■■ numerals to,. 999 (nine-hundred^^ nine ty-ninej...; . ' ; 



/ 



47 -C 



Reference ' Categories (Odd and Even) 



OBJECTIVE Name thcr even and odd numbers from 1 to 90, 



COMMENTS Definitions of even and odd«are given 



n act 



ivity A. 




/ - 



PRE -REQUISITE OBJECTIVES 



ACTIVITIES 



A. IS THIS NUMBER EVEN? 

MATERIALS:' Any set of 20 objects. - • 

DIRECTIONS:' Step- 1. the pupil a chart ^nd some objectsl Starting with a 

particular size, a j.ni ,if the objects can be repatterned into 2's with no ' 
left overs. Record on the chart, yes or rio. Use numbers I to 10. Xt is*no,t 
necessarv to take them in order. . ; 



\ 



Number 



I 
2 
"3 

4. 

5 

6 

7 

8 

\ 9 
10 



Even 



Step 2. Explain that ev'er. me-ns n left overs when patterning by sets of size 
two,. 'Those numbers listeg on tr.e chrrt that have no left overs are called 
even numbers. Have the pupil inse"t the word "yes" or "no" under the even ' 
column. ■ 



Step 3. Lead the pupil to understand that when naming theeven numbers in 
order, he is counting* by two's, .. . 

/ * - » 

Step 4. Explain that those numbers th^t have a left *over, are called odd. 
Have the pupil make another chart" Ixke one below, -Have .him name the odd 
numbers orally* , ' :^ ^ 



10 

109 • 



■is , • 

47 -C ' Cont'd, 



Referoi^Gtr^ -Categories (Odd and Even) 



Seep 4 cont/d C 



Odd Numbers 
1 
'•3 

x 

9 : 



Even Numbers 
2 
4 
6 
8 
10 



Step 5. Have the pupils , continue listing nutnbers .on the chart in Step 4 with 
without the patterning of Step' 1, as needed. Have them stop at about 30 

Step 6, Spot check each pup:^l for recognition of e^?^n" and bdd d4i numbers up/tp 
99. An example is to give him a list of numbers- and have him j>lace them under 
the correct heading as in the example below* 

V ■ - 



41, 64, 73, 89, 967^ 



Even 




Odd 


96 




«9 


64 




73 ■ 






41 



B. ODD OR EVEN 



MATERIALS : none , 



DIRECTIONS: Step l. Divide the class intcf 2 evenly matched teams, 
called "odd" and the other "even". 



One ^^^^ 



Step 2, To .play the game, one member from each team will come to the fronV of ^ 
the room. The two children will stand back to back. Each child will hol^V_ 
up any number of fingers on one' hand. Each player must^ not peek to see how > 
manyr'^f ingers his opponent lta:^raisedi " ^ 

Step 3. The rest of the class quickly counts how many fingers the two together 
have held up, .If the total is an odd number, the Odd Team scores one, point; 
If* it is an even number, the Even 'T^m scores. Instruct the pupil to raise 
his h'and if he sees his team has just won a point. The score ^is recorded/on 
'the board, * ' • . 



'Step 4. The next player from each team will come to the front of the room and 
so on, , At the end, of the playing time, the team with the highest score wins, 




110 - 



y 



48 -C 



Reference Categories (Odd "and Even) 



OBJECTIVE Identify oddness and eveness .in': relation to additipp^^ ■ ^ : 


COMMENTS This- is pre-ac,tivxty work. 


c • 

in preparation for* ;iat-er work with, integers. 


HIE-REQUISITE OBJECTIVES "47-C 





ACTI-VITIES ^ ..'^t'"- 



A. EVEN + ODD;. ODD + EVEN . • . . 

MATERIALS:. Dit:t<) sheet and pencil (see jexample' t^eJ,ow) >v 

'7: ' . > . - . ' 

DIRECTIONS: Pupils will' complete grids.. 



+ 


"2 


4 


6 


8 . 


+ 


1 


3 


5 


7 


2 










,11 










4 










"■ -3 










6 










.5 










8 










1 ■ 7 











+ 


2 


4 


•6 • 


8 


1 










3 










5 










7 






=s ^ 





Compare the answers in each grid*. Ask the pupils, "When we add even numbers 
to .even numbers, are the sums even or odd?" - . * 

"When we add odd numbers to odd numbers, are the sums even or odd?" 
•*When we add odd numbers to even numbers, are the sums even or odd?" • 




> — 





"E". 
meaiis even. 




4 


b 




0 






- E 




> 
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\ ^ R^feret^^e Categories (Odd, and ^yen) 



OBJECTIVE To show- tliatTii tlie place-value not^tion^, the unit digit dtetermiries 
whether the htimb^r. is qdd aad even, > . '_ ■ 



CeS&IENlS 

0 ^ r. ' y 



PRE-REQUIsite OBJECTIVES 47--C 

- ; \- .... ' -" 

■ ■ ' r -h 



- '.f • - ACTIVi!riES ^ • — - * -■ 1^' 

A.'- 'DIVIDING 'LARGE SETS INTO TWO ;SEtS /THE SAME*' SIZE - / . / - 

• ■ . ' ' * ■ " '* - - --^ * * 

MATERIALS: Cuiseneire rods (or multibase blocks)- or construction paper cut to 
represent squares (lOO's), rods (lO^s), and units'. & ^ ^ • 



DIRECTIONS : 

> '■ 



Model 327. r 



Step 1. S'eparate the hundreds into 2 groups. 




trade 





for rods and separatee 




1 
i 



, ■ ^ ( ■ 

Ask, "Are the hundreds even?" CYes) 
Record the answer on ;the_chart , 

. - ' • - 113, - 




r 



lie 




Ask, "Are^ the tens even?" (Yeat) ^ ^ ? 

Record the answer on the chart . . ' ^ • . ' . • . \ 



Step 3, Separate th^ units into 2 groups. 




hi 



Are the 
■ ^ . hundEceds 
,even? 


Are thX 

'tens 

even? 


Are the 
even? , ' '"^ 


1 Jls the 
. vhole number" 
even? / 


^ 327 








• 232^ 












, . r ^ ^ ■- J! 





Use many examples so that the pupil can realize that the hundreds and/' tejns 
are always even, and that if the units arp even the whole nuniber is even. ^ 



This is, of course, not , the only way. Experiment x^rLth several ways- of doing ., 
this and use the one you -feel most comfortable with. You want tjo iead 'the 
children to the realization that hundred's and tens are even. This may take , : 
many examples and quite a bit- of time. Don't be afraid to take the necessary 
_tlme and expend the needed effort f as this is good experience for the - 
children in working with . place- value. 



PLACE VALUE DECIDES^EVEN AND QDD 



X 



MA T E R I AL S ; Clear plastic cookie containers, numbers r^fcut from old calendar, 
masking tape. ? 



DIRECTIONS 
EXAMPLE: 



Use masking tape to label each conq)artment in the cookie tray. 



^^^Hundreds 


■ Tens ' 


Units 









Get an old calendar .that has large numerals .on it. Cut all the numerals out . 
and place them in pi lea in a shoe bo;5C. (All the numbers together.) Write 
a ntimber on the chalkboard or overhead projector and place them in the* correct 
slots in theJLabeled cookie holders. Now, read a number to the pupils and 
have them select^the numerals to put in the, cookie holders. 



FRir 



49-C contM. 



Reference* Categories (Odd and Even) 



NOIE TO TEACHER: Drill pupils on. this acti^ty until they xmd'er^and the 

operation^:^ Ha>fe the' pupils read the " mimher aloxid frons. the visual aid.^ Then 
place' them'i^ji the slots. Ask,'^"Wfiat nninber is in the :anxts place?," When the 
answer i^ given, ask^ "Is it odd or even?" Then ask, -"Is the numher odd or 





Use a chart like 'this: 










> 




^Hundreds 


' Tens 


Units 











. Follow the same procedure as above. 

r - ■ ■ 1 9 ■ 
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Reference 



Number Relations . 



OBJECTIVE N-ame the ntimbers -and record the numerals Ij^QDO' to 9,000 by thousaiid&. 



PRfi-REQUISKE OBJECTIVES 



V 



ACTIVITIES 



4- 



THOUSANDS 



MATERIALS: . Cuisenaire cubes, sqXiares (or multibase cubes and squares^iX" pr'- 
poker chips, tubes, paper and pencil, : • , ^' - 

'DIRECTIO|IS : Repeat activities described 'in Objective 44-C using 10 models q'f 
^ 100 to build model for 1,000. (Ten multibase flats form a thousand cubeJ) 



Name and- record as follows: 



thousands 



1 
2 
3 



hundreds 



0 
0 
0 



■ N 



tens 



0 
0 
0 



units 



0 
0 
0 



Name: pne thousand, two thousand, three thousand " . 

■■'Introduce and stress, at this point the correct punctuation, , " 

Example: ,-A^nstead of the recording- above, we write 1,000; 2,000; 3,000; etc, 



51 rC 
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, Reference. Numbier" Relations' 



OBJECTIVE NameTche'lnt^ ~ 



CQMIENTS Stres^ at^this point that the ptinctuat ion beg^s tfce ^Tianiing-process, 
Ex.r 1^268 ^" one thousand two hundred sixty-eight. . ^ ' 

2,001 two thousand one" . ^ — 



PRE-REQTJISITE OBJECTIVES ^ 44-C / 



' ' ACTIVITIES 
A. THOUSAM)S, -HUNDREDS, TENS', AND UNITS y 
MATERIALS- Models developed for44-vC 
DIRECTIONS: Modify the Activities using thousands • 



Thousands 



Hundreds 



Tens 



Units * 



52- J. I . - * -Reference Addition 



OBJECTIVE Solve 2-place addition pxoblems witiout ;^iodel&, 

~ ' ' " ? ~. ^ " 

COMMENTS Activity A will' be using models for sums ovfer 100 but ^the end objective 
is to do these problems without models. Drill, is important 

■ ' -i"''* * ' *" " ■ ■ ^ ■ 

PRE -REQUISITE OBJECTIVES. '42- J , . j / \' 



. "> - . ACTIVITIES ■. \ 

A-. FROM TENS TO HUNDRED . ^ " ) 

MATERIALS: Models fdr hundreds, tens, and ua±ts. 



DIRECTIONS: '^ach pupil shoald have' a set of modeis *'Again he models two ;s^ts 
'and jQins them. This tims, he -will need to regroi^ tens iijito hundreds^. 

- . ' ..-^ .4^ . ' - ■ - . 65 .- " C ' • . .■ 

^ • + 71 ' . +94 ' - \ ■ 

Again some" pxi^ils may automatically exchange 10 tens fo-r a hundred. If not, ask, 
if there a^fer^nough tens to make a hundred. ' Immediately, follow the. modeling 
with recording. " . * 

47 , • 47 . . . 
+ 68 '-,or + 68 ♦ 

. ~ ii5 ; 15 ; • " c - -J 

^. - 100 . . =. '. ■ ' - 



' 115 

Conti5iue providing practice with the models readily available. 



V J 



B\ PRACTICE : ■. ' ^ _ ^ 

MAg:ERIALS: Dittos, "drill sheets, workbook pages. \ 

biRECTIONS i"*^ — ^^rovidfe practice in ^e very way possible. The more ways yov^ can^give , 
the, child Experience witfh adding the better. .This -is a good place tq^^intro- 
duce simpj.e word problems. • V > v 

If you decide to do this-, make it a pa^Tt; of your language* arts class having" 
the pupils t^l and write about experiences they had -had working simple add- 
ition.' Then introduce problems you Jiave-made or fouii^f- r 



Reference * Addition 



OBJECTIVE Model and record the .addition of .3 place numbers. 



COMMENTS *Do mat^w. examples. ^ Sums should involve^ bo.th three and four place num- 
bers. ^ 




PKE-REQUISITE .OBJECTIVES 52- J 



. * ACTIVITIES 

A. . ADDITION MODELS ' ' • . ' . 

MATERIALS: M.ode Is for hundreds, tens, and units 



DiIRECTIONS: Modify the modeling just done for adding 2 digife numerals, to include 
hundreds • Have pupil first model an addition problem using flats, rods, and^ 
units . 
For/ example: 489 



1 




Regrbup the models and replace 10 rads with one flat, 10 units with one rod 
and record the sum. 




4 8^=? 
+ 2 3 



Efe f e renc e ^ Addi t ion 



OBJECTIVE Solve three place addition problems^ without models, 



COMMENTS Drill is 4-inportant. ^Use ditto and workbook pages for drxil/ 



"PRBTr.REQUISITE* OBJECTIVES 53-J 



ACTIVITIES' 



T/ 



A* 5 RECORDING 



MATERIALS :> Dittos, workbooks. 



DIRECTIONS: Repeat activityjA, objective 53-^ without using" models i Encourage 
adding right to left by recorHing from right to left. 



" A 647 
■1-327 



14 
60 
90O 
974 



647"?' 
+327 
974 



T 



Encoura^ the shorter process with pupils who are ready for it. "Where a "carry" 
is^ involved, let them decide how to keep .track of it, , ' , 



11 



125 - 



erJc^ '^"^ ^/-s-^-^ 



GENERAl REMARKS This next- sequence- of objectives , gives the- child experience with 
and develops, the idea of linear meastir^ - . > ' * 

55-G, / ' , ' . Reference Geoiiietry 

OBJECTIVE Measure lengths of objects using non-standard units - to recogni2.e ' 
need for a standard unit of measureinent. 

COMMENTS Use the fa'<>t that the pupils ajrijive at a vari'ety of answers in the ac- 
i tivdties^ to establish a need for a standard unit of measurement. 

■ • - ■ :■/ - : .■ ^ — — 

PRE-iiEQUiSITE OBJECTIVES - " • ' . . • . 

- ACTIVIXIES 

A. MEASURING LENGTHS • ' ' " - ■ . ' • • ■ 

MATERIALS^/ classWom items 

DIRECTIONS]: Measure the length of a blackboard, desk, bulletin board, etc. 
Use pencils, nieces of string, yam, etc., to show how many pencil lengths 
it tak^s to make a length chosen. " . / 

\. -MEASURING LENGTHS >^ • \ 

MATERIALS: fcarts of body - 




DIRECTIONS: I^ve/ children measure a given object- using feet. Hands , fingers , 
arms, etc. buggestion^ for objects. areAriLndows, doors, desks, tables, halls, 
rooms,, buildings. ^. - 



G . MEASUREMENir i 



\ 



MATERIALS: see directions 



DIRECTIONS: The following are given as suggestions, of what one' might <k) to shar- 
pen the idea of measure. Hut are suggestions only. Some will be useds in suc- 
ceeding activities as we move the pupil toward standard units of measure. 

(1) *Have the child fill a small cup with beans (anything small, uniform in shape 
will do») and then ask,. "How many beans does it take to fill 'the cups?'^ The., 
child has measured the c§^city of the cup in beans ^ 



S5 cont *d> 



\ ' " Reference • yiGeome try 



(2) Have the child count the number of tiles in the room, across the room, ,the 
•length of the room* He has then meaisured the area,' width, and length in 

tiles. - . 

■ . ' ••. ^ • ■ ■ ■ ' ' . — 

(3) Have the child count the -numbers of his hand widths it takes to go across < 
the chalkboard. He has the^ measured the chalkboard in ifends. Do the same 
thing with an eraser. . . ^ ^ 

(4) Have the child cotint the number of dribblers it takes to get from one end 
o£' the gym to the. other • He. has , then measured the gym in dribbles. 

^ ■ ^ ' . ■ ' . ■ / ' ' ' " -i 

■ ' , ^ ■. . • ' 

D. . "WHAT'S My MEASURE?" ^ : ■ ' 
MATERIALS: %rious objects 

DIRECTIONS: Have .the children use their hands to measure their desks or tables 
Be sure they understand that they begin at one edge and measure how, many ' 
hands it takes to get to the other edge, rounding off at the end." Children 
next measure their desks using a book, then a shoe , a pencil , an arm, other 
objects, and then a ruler. . - 

Let the children cpmpare their measurements and discover the variety of ansr 
wers when all measure the' ^me desk. Lead the . group into discovering that ^ / 
the ruler gives the same taeasurement for everyone. The purpose is to under- 
stand the need' for a standard unit of measuicfeg. 

E. STRING MEASURE / - * ' ... 

MATERIALS:^ String, answer box 

\ ' . ■ ■ " ". ' ■ ■ . ^ • 

DIRECTIONS: Display a piece of string that measures some object in the room 
' such as .the width of a chair, length of the chalkboard eraser, height of the 
vase on teacher's desk, etc. Children take a paper and either write the 
name, or make a. drawing of the object, they think tHe string measures. They 
drop their guesses in the answer box. At the end of the day, take the string 
down and have . children prove which object was the measurement of the day . 



F • . LINEAR MEASURE > " - ' • ■ ^ 

MATERIALS: See next page. 1 o '-\ 

DIRECTIONS: See next page, , ' . ' 

- - 128 - 
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55 .-G .cont'd. - 



Reference . .Geometry 



A long time ago, before there were no schools or I^^ks or teachei^, it was very 
' "ird to 'measure- the l^ength of almost, anything. Inches", feet, meters, miles'— 



i 



all of these had not been 'invented yet. Distances were only roughly described. 
The Indians' said that one village was^ so many "sleeps" distant from another 
village^..or that the. length. o£ the summer was so many '*moons*'. Some of the 
old-fashioned terms for measuring- length have survived Until today\ For, in- 
stanch., we'*measure the height of a horse^in VTiands", like this: 



How many hands wide is your desk? 



hands . 



How many hands high is the top of the desk from the floor? 
The^end of your thumb also makes a good measuring tool. 



. How many "thumbs" long is your math book? 

How many "thumbs" wide? ^ [ thmcbs 

. How many "thumbs" wide is your desk? - 



thumbs- 



thumbs 



Is a "thumb" longer or shorter than a "hand"? 
Compare your answers^- with someone else. 




hands 




A. 



Here is a- lijie called AB 
Take a strip of paper and mark 

Is AB longer or shorter than a "thumb"? 
Is . AB- longer or shorter than a "hand"? 



Able 



length of it like this: 




ERIC 
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55-G cont'd. 



Reference Geometry 



Hot?' many AB's £s this piece-t:of paper from top to bottpm? 



Which is longer, AB or FD? ^ 



/ 



D 



Uhich is shorter,. AB or HO? 

.... . ' - '.. ' ' 



HoW'do AB Snd compare? 



Y 



Which is longer, AB or SK? 

' • J - 



K 



--AB's. 



You might have wondered what else AB can be c alled.' * Itis full name is /AB Line 
Segment. It is abbreviated like^ this, "SS". : ' " 

I . / - . '■• ' ' : . , ^ ^ ^' . ' \ .-^ _•• . 

^ How would FD Line Segment be abbreviated? . 

i ■ 
Abbreviate HD,'' MY^ and' SK Line Segment. ' ' ^ ^ . . 



A line segment usied on rulers is called an inch* 
This is wha^ an inch looks like. 

Inch ^ ^ 



./ ■ 



* / 



ii,' 
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55-G cont'd. 



Reference Geometry 



. ■ ■ ■ - s ■ 

Here is an inch ruler^ How many inches are shown ^on it? 



inches « 




ERIC 
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ReferencA Geometry 



OBJECTIVE Use units to measure length of a line. 



COMMENTS Pupils sSfejld use both -English and metric system. Do not convert, 
~ T>ut " use "T>b th at" tSe same "ti me * ■ v " "7 



PpE-SEQUISITE OBJECTIVES 



ACTIVITIES 
* # 

A. MEASURING LINE SEGMENTS / 
MATERLftLS: Dittos, centimenter and inch >rulers. 



DIRECTIONS: Prepare a ditto some^diat like the following, 
are exact and not fractional. , 



Be sure measurements 



How many inches long is each? 




(1) LK* 



(2) VR==_£l_ 

(3) ST==__ 

(4 ) xr= 

(5) G0=__ 



inches 
inches 
inches 
inches 
inches 



r 



- 133 
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' 56-<i cont'd* 



Reference Geometry 



A centimetier is this long: , , 

. I8...^a„centi3neter.. longer., oa^_shorter-..than-an--ij^^ 

Measure these line segments irf.th your centimeter ruler: 

o-y ■ • 

(2) _ 1 ^ _ 

(3) 



(4) 
(6) 

t 

(7) 



7 



ANSWERS: (1)_ 



C6)_ 
<7)_ 



centimeters 
centime'ters^ 

-? — ^ 



DID YOU REMEMBE]^ TO WRITE TEE t^bRD CENTIMETER IN BLANKS ; (3) TO (7)? 



- L34 - 
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^ Reference Geometry 



OBJECTIVE Use units to measure perimeter of various geometric shapes.. 



COMMENTS Make.'shapes in activity B exact measurement, not fractional, 
Activity B is a pre-multipllcation activity . . _ ^ 



PRE-REQUISITE OBJECTIVES > 56-G 



A... MEASURING C01M)N THINGS 



ACTIVITIES 



MATERIALS: Sufficient rulers, yardsticks, and meter sticks for the class. 

< 1 . ' ■ . .. 

DIRECTIONS-: Have, pupils measure those common things about them. 



-B. PERIMETER CENTS ^ ' . 
MATERIALS:^ Dittos, rtilers, {Jencils. 



DIRECTIONS^: Pupils should measure perimeter of each figure to determine its 
: cost or 'find the sum of the lengths of all the sides to find the cost in' 
terms of price list. Teacher fixes the- cost, for example, 5<i an inch. 
' How much is each shape' worth? Put your " answer on the price tag. 




EKLC 



GEiJerAL remarks The following three objectives have the purpose of; extending the 
idea of line and defining some relations between lines. 
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Reference Geometry 



__ OBJECTIVE 'Disjtirtguish between line and line segment * 



COMMENTS Given /two points a line passes through them and extends infinitely 
\ far in both directions. A segment consists, of the two points and all the 
,^ ^ints ofjjj^e. line between them, * 

X •; • ' ' - ' - . ' - ; . 

PRE-REQUISITE OBJECTIVES 7-G,^5-G 



ACTIVITIES 



A. XINES 



MATERIALS: You may dup3>i:cate sheets like this. 



-rn 



DIRECTIONS : Two points on each have been given names- so that we have different 
. names to use in talking about ±he -five different lines. ^Ask^'K^) Which • 
* drawing shows line AB? (b) What name will you use for the^ line in the. next 
drawing? (c) Which drawing <s^f a lime is in a vertical position on the page? 
(d) The drawing of line GH is shorter than the drawing of line IJ, but what 
shows that: j)pth of these lines go pn anc^ on and -never end?",^ \ \. , 

- ■ ■ - 

Note to the Teacher: Stress that capital letters are used to name points 'and ^ 
that two points on a line are used to identify the "line. . , 



NOTE: The drawing below shows a part of -a line called a line segment . A 
line segment "contains the two points at its ends and alT the points in be-^ 

We call the part of a line shpwn in the drawing above "line segment AB.''^ 
Points A and B are called, the "end points" . Since a line segment- does not go 
pn and an' we do not draw arrowheads ^ . ~ ^ 



58-6. -cont'd. 



Reference Geometry 



B. EXERCISES ON LINES . ' - ^ 

• • ■ ' \ '. ■ * _J _ _ *_ 

MATERIAI2: Ditto sheets witi various liaes, line segments. 

DIRECTIONS: Ask the students to tell whic^ drawings represent lines and which 
represent line segments. (Note: Duplicate the drawings or draw on 'the 
challchoard.) . ' • 



^ 



a 
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Reference Geometry 



OBJECTIVE 

:ices 




I^am anduse.- the staSdS?d labeling technique to Tabel poin4:s, 
3 lines, an^ line segments ^^^^ ^ ^ ^ ^ 



COMMENTS This' metfiod of labeling is a ,^^4 ' j ^ ^ ^•^.--^^ 



,¥RE-feEQUISITE OBJECTIVES 



, / 



A. 



ACTIVITIES 



^J)4ATERIALS: Chalkboard, geometric figures, practice dittos'-. 
DIRECTIONS : . - ; , 

(a) Put several figures on the board. ^^^^^ students' to label the vertices, 
points, and endpoxnts fxrst. Use capital. Utters, always. . 






Let students latf el several figures. 

(b) Teach students to label line seffmc^w . . / 

^ ^ ' ■ , . ^ . ^ ^^"*«nts (ixnes) with small letters or by 

nainxng the two end pomts (points) . , ^ti -i 

^ , wxth a bar (arrow) above the letters . 



The line :^ through .P and q; will be : ^j^. - . 

wm-be denoted ^ or bK. ^a^.^^^^^^ B 

^^id you label sements s, x, u, v, ? 



59 -G cont'd. 
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Reference Geoisetry 



i 



(c) Have students label vertices and segments on dittos. 
• Use X, "Y, and Z ' 




Use a,b, c 



Which segment Is XZ? 
Which segment Is YZ? 
Which segemnt 1b^?5^ 



(d) For triangles It Is customary that the side opposite angle A gets t^the let- 
ter a, B gets by and so on» 
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Reference Geometry 



OBJECTIVE >Recognlze- perpendicular) and^^^jyalle-I lines. 




COMMENT This is an -experieritial^pto: 
' Measuring' and cons triuc ting 90 ya^: 



vb'c^buJLary is being developed4 



PRE-REQUISITE OBJECTIVES ^ 



ACTIVITIES 



A. 



MATERIA!^: .chalkboard, ruler, .geometric figures^. - ^ 

DIRECTIONS: ' . ^ ' ' . V ' ^ 

(a) Find examples, of perpendicular lines atfound the room,^ . 

(b) Draw several intersecting lines on the blackboard. Have students point out 
- the perpendicular lines. 




, (c) Examine ^^omet^xc figures, ^ke a set of those figures with perpendic- 

'ularMines. '^^^ • ' 

Modify the above ■oS'^ find parallel lines. 



B. 



7 



MAIEKI^LS:* Teacher-made d\t to or activity -cards. 

DIRECTiefi^^ Fin'd the perpendicular linesy puf ,x bn^tfaem^ Find parallel lines 
: and ptuf o on them. 

^ 2 o 
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Name the perpendicular aH4 the parallel line segments 
the symbols | for perpendicular and {( for paraTlel. 



latroduce 




B 



^a, aX( 




and 



and 



B 



z (3d. w+y) 
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Reference ; Geometry 



OBJECTIVE Idantlfy and label rays and angles. 



COMMENTS A /ray .is the part of a line that includes one point (the* endpoint) and 

all" points-^hat -lie In one direc-tion on ^he"liTie~f^ "An angle "". 

is formed by twb rays that have a common endpoint (vertex) . .. 



PRE-REQUISITE OBJECTIVES 

1. • ' 



" V . ACTIVITIES 

A. RAYS AND ANGLES ' 

MATERIALS: Paper, rulers, and pencils. 



DIRECTIONS: Mark three points D, E, and F. 

Example: " " * 

.D . ' ^ * V 



\ '.E " 

• • ■ ■ . ^ : ^ 

With D as an endpoint, draw* ray DE. With D*as an endpoint, draw ray.BF,." 
Mark arrowheads to show -the directions in which the rays go on« and on. 
Label the angle determined by the two rays, * 

NOTE: .To indicate a ray, list the endpoint first aSd 'draw a" single arrow 
•above the letters, a - - . 

■ .EXAMPLE: . A S . is indicated by _.AB; 

. . ' . 

To indicate an angle, three letters are required. List the vertex 
second. Example: . 




xs denoted ^ QPR or <^ RPQ. 
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B. RIGHT ANGLES 



MATERIALS r — Same as -above^^ cardboaVdT 



DIRECTIONS: Cut a "square comer" from a sheet of stiff paper or cardboard. Lay 
the square comer on a: piece of paper and use the two straight edges to draw 
a figure. Draw and label" the points A, B, and C.* Then mark arrowheads to 
show th^t BA and BC are rays. ! 



Label the angle. 



Ask; "Does your drawing show an angle? This angle is like a* square comer 
and is called a right angle." Cpncludg tihat when the rays are perpendicular 
the angle is a right angle. 



GENERAL REMARKS The multiplicative process will be modeled as repeated addition 
In the following o-bjectivesi^' 



6^ J ' ^ ' , Reference 


Multiplication 


OBJECTIVE Build models for the multiplication process. 


COMMENTS 


1 — • 


PRE-REQUISITE OBJECTIVES . 




' .. • , . ■ 
. . ACTIVITIES 

■■ ■ - • 

A. MODEL^G 

MATERIALS; Boxes, cans, and counters. ^ 


1 " ' ' 



DIRECTIONS: Teacher models first problem*.>f or pupils^- . . / 

-EXAMPLE: Place 3 cans on the table. Into each can place 2 bottle caps. vAsH 
pupils how many caps there are totally. Then ^ive pupils a problem and let' 
them model and explain the prqblem. Later model" and explain^; 1 and 0 (zero 
would-be an empty can). ^ Due. to difficulty, 1 Ind 0 should not be in . the 
initial lessons. J 

VARIATIONS: Make activity ^cards with instruc^^s for maki^ng different type 
models. Let grofups of pupils build the mo<feis. 

EXAMPLE: ^ 



MATERIALS:, Cans and bottle caps. ^ ' j 

Card 1: Take 6 cans. Place 3 caps in each can; How many caps do you^have? 

^ Card 2: Take 4 cans.. Place* 7 caps in each canl How many caps do you have?' 
EXAMPLE: ■ . 

MATERIA^^ Flannel bo ard^ figures , flannel board. \ . 

' tJard 1: Put up 3 trees with 2 blue birds in each tree. How many birds? 

Card 2: Give 4 -rabbrlfs 3 carrots each. . How many carrots? 



cont 
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)EXAMPI£: ^ _ _^ ' ^ ' ^ . ^ ^ ^ ; 

MATERIALS: Cups and beans. 

Card I: Take 7 cups. Place 4 beans in each cup. Howmany beans do you have? 

Card 2: Take 4 cups. 'Place 2 beans in each cup. How majiy beans do you have? 

' " .1 o 

-B. PICTURE PERFECT -- — ^ 

MATERIALS: Counters (bottle caps, ^ poker chxps, etc.> ^ , 

DIRECTIONS:/ . ^^.r-* ^ 

1) Pass out 8 counters to each pupil. 

2) ^Have piipilsf arrange their counters in a rectangular array . 

3) Ask the following^ questions. ' . 





J a. How many objects in each 'row? • 

b. How. many rows? * - C • . " ; 

. c. Howmany total? ^ ^ 

4) 

'Have them rearrange counters into a di££erent\ar37ay and repeart 3). 
5) Repeat 1) with. 12 cotmters;* , - ^: ' 



MAIERIAIS: 



xge sheets of oak tag^and colored markers. 



DIRECTIONS: Us^'the following example to design -your jown posters. 




He has 3 socks for each foot.^. How many socks? ■ 

He has 5 toes on every foot* 'How many toes? . ^ 

He has 2 cowboy boots for 'every foot. How many boots? . ^ - 
He has 4 tennis shoes for every foot. How many tennis shoes? 
He has 1 knee above each foot. How many, knees ?.,<jifey 
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OBJECTIVE Use the times sign and record multiplica^on problems » 



COMMENTS In a multiplication equation sjich as 6x4 = 24, the multiplier is- 6, 
the multiplicand _is 4 and the product is 24* Do not -use zera grot^s* Use ^ '-^ 
. ' 2Sero as a s<fe size only.. Be Goasistent in using the number of groups as the 
nultipli«r, and the size of the groups^ as the multiplicand. Multiplier times 
multiplicand— 6 X 4. Read: 6. sets of 4 objects. ^ ^ / 

PRE-RE(5UISITE OBJECTIVES 62'J ^ 

• • _ ••- / ' ^ — ;• 

'.^{SL ."^ ^ ACTIVIISES ' - ^ 

RECORDING '>^EL li)DEl£ WITH ADDITION ^ E 
MATERIALS:. Same as Activity A objective' 62- J. 

DIRECTIONS.: Have the pupils build a model of a multiplication - equation. , 

Example: • \ , ■ 

; 6 cans of 2 caps in each^ " * ^ . . ^ 

' \ Ask: How ^many? 12 ' i V'v' 

How did you get 12? Counted \ , ' ; 

How did you count? 1, 2, 3,^ or 4. 6 } , 

* How many counted by 2.' s? . - ' 

When we count by 2s can we write an addition equation? * . 

Recc5rd: 2 + 2+ 2+2+2+2 = 12 ^ \ . 

Do more examples. 

-Variation: Divide the class into groups. Give the groups the activity cards 
• made for Activity A objective 62^J* Ask ^em to biii Id the model and write the; > 
addition equation for'' each card on. tablet paper. ^ ' ^ ' / 



B. ^dODUCE THE TIMES SIGN (x) , 

MATERIALS: Same ^as. activity above. . . . ' , 

DIRECTIONS : ./Ha^>'e the pupil build the model for 6 cans' of 2;caps again^ Write: 
6 cans of 2 caps, is 12. caps and 2-+ 2 +^+ 2 + 2 + 2 = 12. ; ^ 

Explain to the pupils there, is a shorter way to write this problem. Write: 
6 cans x 2 caps = 12« '*We read this .equation as r> pans times 2 caps equals 
^ 12 cafvs. It still means 6 cans of 2 K:aps. ' . 

Continue: Write the equation. . ' 

* ■ ' • ■ ■ - . ' 

■ - . ■ ■ ■ - ■ • ■■ • .,»-■. 

149 - . ■ _ ■ ' ■ - ■■ ■' 
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B. ''Coated. ' > . 

/tie equatxGii, , 
Write the addition equation^ 
. Write 't^e multiplicatx^ equation. ^ 



3 



' Variatibii: Divide the class into the same groups ^ich did the variation iii 
Activity it.. above and return their papers and . activity cards 

Have them write tiie multiplication equation that goes with each addition " 
equatfion«. ' * ' \ ' 



C.i HUUIPLICATION 
MATERIALS: Dittos. 

DIRECTIONS: Do each problem first by adding , then by multiplying. 

- . . _- ■ V 

2. 5 fives ' 3^ 6 twos. 




4 4 

+ 4 x3 



4, ' 4 nines 



5. 2^ei^ts 



'6. 



6' threes 



7i 6 zeros " 



D. IRACna&r 



Form for ditto iqaster on next page, earliest pages on multipli- 
cation from workbooks when they apply. 

IjIRECTICNS: .On ditto inaster. 



i. 



1 



O - 
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DATE 



■ . ' MULTIPLYING SETS 
1. ^ Fill in the blanks ; * ■ • ]^ 




3 sets of 2 are " 




4 sets of 4 are 




4 s^ts of- 3 are 



2. Fill ill the blanks. 



2 + 2d- 2 = 



2 + '2" 4- 2 + 2 = 



Two 2 ' s - are 

Three 2:' s ,are 
Four 2's are _ 
Five 2's are _ 



3, Find the product. (Ma]fee sets ff you tieed help.) ^ 



2 + 2 + 2 4* 2 + . 2 = 



Two ^3' s are 
Three 3's are_ 
Four 3's are 
Five 3's are.: 



3x4.= 
■^•^ 4 



r - -5 X 5 ^ 



3 X 2 = 

^ ^2 X 5 =r 

2 X 6 =^ 



5 X 3 = 



t x:4 ==. . : 



7X2 i::^ 



A 



3 X 2 

■5- x 3 V p 
i X 5 = □ 



.4.- Fill in the answers. Then match the equations, . 

4x4=Q . , ' ' 4 +.4 +4: + 4 = [~] -; , 

2.5X 1 =. , . , 5 + 3 3 >.;3m- 3 = [~~| 
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64"J " " Reference MuLtiplicatlon 

. ' __ ■ _ 

OBJECTIVE . Internalize the multiplication facts, _ ^ - 

. /• . . \ ' - .•■**•/»'■"" 

.. .- . • " ' * . • \ ■ ■ 

COMMENTS See. glossary ""for definition of basic facts • ' 



PRE-REQUISITE OBJECTiyES J 



\ . ACTIVITIES 



PRESENT THE TABLES. 



MAIERXAiS: Models for multiplication, each pupil needs set indicators and coun- 
ters • ' ; \ . : • ' - ' ' ■ • ■ ■ 

DIRECTIONS : ' ' ' ' / ^ ' ' 

(1) Have each pupil take 2 set indicators. Put 1 counter in each set so you 
have 2 sets of 1. Record on the chalkboard. 2X1 = 2 

Make 2 sets of 2. 2 X 2 = 4 

■ \' 2 sets of 3. 2 X 3 = 6 

\" etc. to ^. ^ ^ ■ ." ■ . 

' \ ; • 2 setg^ of 9.' 2 9^=^ _ ' 

) * . . ■ ..." ' ■ *.■•■.'■ * . . ' , *" ■ ■ . " . • , 

(2) , Drill - practicje dittos, workbook pages, .games, flash cards, tape recorded 
drills, if you have them or majce your own. 

(3) • Repeat (1) and (2) with a different number of groups. 

The rest of these activities ^ are designed to provide drill once the faats are 
. presented. ' > V 



B. STORY PROBLEM POSTERS .v > ■ 

MATERIALS : Story, ^oblem Posters from Objective 62-J, 'Activity I{. 

DIRECTIONS: Have pupils write the equations and solve the problenis; on each 
■■ poster. ' ■ '■ ' •. . 



C. "TROUBLED TRIANGLES" . 
MATERIALS: Poster board,, scissors 



64-J cont'd. 
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DIBECnOHS: ' ■ ^ 

(1) Work out equations and answers before putting them on the puzzle . One 
side of each line will have an equation and the/dpposite side will have the 

, ^ answer to the equation. Pupil matches answers to equations to complete the 
puzzle. 




C2) Copy puzzle on poster board and cut on dark lines. 

(3) ItLx pieces up. - . ^ 

(4) Fit the triangles together so that aLl touching edges name the same num- 
ber. 



SECBET MESSAGES . ^ 

Prepared ditto, see ^^xaznple below. 

DIBECXIONS: Have pxq>ils - 

(1) Do all the problems given below. 

(2) - Hatch their answers to the problems given below with the letters and 
-solve secret messages. 



EXAMPLE: The product: for nunibe T is 16. Looking below the letter M has the 
value of 16, so put M in the blank above the nuniber 1. v / 



a. 


4X4 


' : : ii.- 


3X5 


... <r 

A. ■ 


14 


M. • 


16 


2. 


7X2 


12. 


4X7, . 


B . 




N." 


12 


3. 


5X7 


13. 


5X6 


C. 


ij 


d. 


15 


4. 


4X5 


. 14. 


'6X7 


D. 




p. 


42 


5. 


3X8 , 


15. 


3X3 


E. 


0 


R. 


45 


6. 


7X3 


: 16. 


5X8 


••■ F. 


\ 


^ .s. 


21 


7. 


2X9 


17. 


3X3X3 


G. 


27 




35 


8. 


8X4 


18. 


-2X2X2 


H. 


20 


■■ : u,- 


32 


9. 


3^4 


19. 


3X3X5 


- 1.^24 


■■•■„■ .V. 


10 


10. 


0X8 


20. 


2X5 


L. 


30 


."w. . 


40 




















2 


3 4 




2 9 




15 10 





8 



1 2 , 3 4 10 1 2 3 5 
(MOIE: Teacher can coiiq}lete this sentence.) 



12 



6 
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MATERIALS:. Ditto shovn below* 



DIRECTIONS : Use the , chart below to solv** i. ' 

pupils know the maltiplicatioii facts Jhe ni^er sentences to see how well ^ 
• stead of the products or quotients. V y blanks with the Letters in- 

tically (top to bottom)./ Have them tS, P'^Pils read completed sentence ver- 
a friend to solve. ^ . ^ making a similar coded message for 



a b' c d e f- g h i j 
10 12 14 15 16 18 20 2i 24 25 



*t 1 m n o p q r s t 
27 28' 30 32 35 36 40. 42 45 48 



u v w x y z 
49 54 56 64 72 81 



6X5 < 
8X3 = 
9X5 = 
4X4^' 
7X6 ' 
9X8 = 

6X4 » 

5X9.= 



7X2 = 
5X7 = 
7X7 " 
8X4 = 
6X8 
8X3 = 
"4X8 = 
5X4 = 



7X5 
8X4 



8X9 
7X5 
7X7 
6X7 





3X6 






4X6 






" 8X4 






4X5 






8X2 






; 7X6 




as. 


5X9 





■if: 



\ 



14 
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OBJECTIVE' Model an<i record^ multiplication of 1. place numbers times 2 place 
numbers and 2 place tmmbeirs times 1. place numbers. . 



COMMEN-IS This - is second cycle multiplication. Include zero in this cycle. The 
pupil will be using the, distributive property and the commutativie property 
without naming them. • , < / 



PRE-REQUISITE OBJECTIVES 



T 



V . ^CTIVITIKS 

A* MODEL I3NITS X TENS/ % 

MATERIALS: Models for hundreds , tens ^ and units your class. 

DIRECTIONS: Each pupil needs a group of models (lots of tens). Haye pupils 
build models pf problems like 2 x 30, 4 x 40,. 4 x 50, and then record their 
answers. . ^ 



BQQ 

HUM 



60 



Count the te?ns. 

Remind pupils, to regroups ten tens as 
a hundred. 



^ 160 



liU 



, B. MODELS 



MATERIALS: Counters to represent tens, and iinits (rods and units^ poker chips j> 
of t:wo different colors^ bottle caps, popsicle sticks., etc.) 

DIRECTIONS: Giye. the pupil ^ problem, '^such as 4 x 36, and" ask him <to model' it * 
Example: (0 represents units, X represents ten tmits.) " , . 



157 -r-"^'^- 

■• ' .'a 



■ / 



cont'd, / / ^Refer«ice Multiplication^ 



I 



Example Cont'd* 

Tens Ifiiits * 

Z XX . 0 0 O O O O 

X X - O O O O O O 

X X X\ 0 0 0 o o o 

XXX O 0 o o o o 



Student then records: 
• 6 \ \ ab 36 
X 4 . X /4 X 4 



.1 



24 ' 120.' 24 

(units) ■ Cteiis) 

144 



Repeat other problems, - 

Variation: Giye students activity cards with problems, have them model to 
find th^ answers, and record^ 



C, 2 DIGITS TIMES 1 DIGIT 

MATERIALS: A supply, of oral problems, models such as rods, chips, bottle caps, 

DIRECTIONS: Have pupils. mode 1-a coxq>ie of oral problems which require a 2 digit 
- numeral times, a 1 digit numeral. 
Example: - There ar4. 24 boys, each has .3 shirts . How maflS^ shirts are there 
altogether? ; 

llie equation is 24 x 3 =. , ■.. , . or 3 " 

: , ■ V\ x 24 ' . ....v:-:' - 

.Model: Use white chips for shirts, ' f — — 
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Ci MODEL cont'd. 



0 0 


0 


' 0 0 


0 


0 0 


0 


0 0 


0 


a 0 


0 - 


0 0 


0 


0 0 


0 


0 0 


0 . 


0 0 


0 


0 0 


0 


0 p 


0 


0 Ol 0 


0 0 


0 


0 0 


0 


0 0 


0 


0 0 


0 


00 


0 


0 0 


0 


0 0 


0 


0 0 


0 


0 0 


d 


0 0 


0 


0 0 


0 


0 0 


0 ■ 



J 



The pupils vill soon discover that this is a' time-consuming tasjt. (And that 
is really the point!) How have them, column by column, replace ten white chips 
for a red chip so that the model will look- like this : 





® 


® 


® 


® 




® 


® 




® 


■ ® 


® 


® 


® 


® 


® 


® 






■•• Point' out that this model now looks very much, like a model f or -3 x 24 (just 
interchange the rows and coltsnns in this array) so that they can rever;se th^e 
order of the numerals and -replace. ' - . . . " 
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24 3C 3 or 3 
' X 24 



by 3 X- 24 or 24 , ♦ The pupils can then record the answer 

' - ^ x 3- ■ ' . . ^ 



thet .way they did in . • "\ 

NO^: This vill lead to the general rule o'f always placing the larger 
numeral on top. - 



D.' MULTIPIZCATION _ . 

\ How much money would you have if you had three times each , of the' ambxints' 
below? . ■■■■■ -'"^ " ■ ■ ^- ■ 'r ; 

DIRECTIONS : 



"1* Multiply the pennies first. 

2. Then 'multiply the dimes. 

3. How many cents would you have? 



Example: 



1 dime and 3 pennies -\ 

■ ■ x-3 ■ . ' ^ 
3 dimes and 9 pennies = 39 pennies 

if 

1. 2 dimes and 3 pennies ^ 
2i 2 dimes ancT 2 pennies 
3. 3 dimes and 1 penny 



4. 3 dimes and 3 pennies 
5^ 3 dimes and 2 pennies 



E. MOLTIPIZCATION . ' 

MATERIALS: See next page.; - . _ - ^ 

DIRECrtdNS: Till out the bill for Mrs. Green Ts groceries:. 






V 'St 




3^5- H0O5 ' 23 ."BQW'SVeei- 



8 



1^ pr>^iT-.r^c^ f^\^^nr-^^ 4r ><^: 
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OBJECTIVE Identify weight differences by comparison. 



COMMENTS This would be a good place to integrate language arts using terms: - 
heavy , heayier, heavies; t. " . ■ J • ^ } > * 



PRE-REQUISITE OBJECTIVES 



ACTIVITIES 



A.^ -Weighing . ;■ . . ' ^ ^ 

M^ERIALS-: Balance, weighing objectsr-any tgo objects^which are not close in 
> . weight* Examine: Pencil and a JLarge lead sinker 

' ■ ■ / * ■ » ■ ' ' 

. DIRECTIONS: Have children weigh atid compare any^ two objects which are npt close 
in weight, - i 



B. WEIGHING 

It^EKLALS: Same as Activity A, ditto. 



' PENCIL ' 


Heavier « 


^' Lighter 


lead weigjit ' 
Teacher 

— — ^ 1 ±- 


Piece of Paper 
Staple 

^ . ■ - ■ ■- ■ ' 

• / . - 

- ■ ■ ■ 



DIRECTIONS: Have pupils Qompafe -an object with several other objects by weighing. 
Record results on .ditto answer sheet. ^ ' ^ * / . 



C. WEIGHING ^ -> . / - 

MATERIALS: Feel box, several objects with different weights. 

DIRECTIONS: Place one object in pupil's hand. . Tell the pupil* to reach in the feel 
• box and pick an object \rfiich is either lighter or heavier than the object in 
his hand. , * . . ^ - . 

D. WEIGHING . ' ' 

MATERIALS; Blindfolds, several objects which are; not close in weight • 

DIRECTIONS: One child is blindfolded.. The teacher plface two objects in his hands- 
one object per hand. The pupil then tells which is heavier. / 

■ - :j ■' - 163 ■■ • * ' ' • 
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OBJECTIVE Approximate ' the area-of-a given surface with non-standard , units of 
area. - ■ ' ' ■ : - ■ " ■ • 

' . ' ' ^ / . , ■ . . ••• • 7"~ ' : ' : : 

GOMMENTS Use non-rstandard measures of area to*jddscover a need for a standard 
-unit * of measurement . ^ ^ 



PRE-RECJOISITE OBJECTIVES 55tG 



"ACTIVITIES 

A, HA1JD->MEASUEEMHTT . - - 

MATERIALS: ' Table top, two hands for each pupil. / ,p 

DIRPCTIONS: Have the pupils mea|^re a small table or desktop losing their flat 
hand as ' the: unit^ of ^measurement . Again, as' in Ob jective 55 -G, 'have them 
conq>are their answers and discuss why their answers vary- They should again 
see that a common unit of m^surement is^^esira^ le-.; - . ' ' 



B. PAVING AND TIIING 



MATERIALS: Const ructio n paper; a supply of small geometric shapes (for ' example; 
. D ' ' O ^""^^ T^^^ Soi^e of these could be Student 

xoade^ glue« t \ • ^ 

DIRECTIONS: G^ive each pupil a large irrergular shape made ^pdt'^ of construction 
paper.: For example, . ^ ^ ^ 




^ (Continued on pext page) 

- 165 - ' ■ : . 
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----- - -^--pis : :^ 

glue the stnall shapS S p^ce W ^"^^ ^ave the children 

they used to cover the Uarge shap^r C ^Ti'^'^'' ^^^^^^ 
answers. ^ snapes. You should get a number of different ' 
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Reference Geometry 


OBJECTIVE U^e square units to 


determine 


the areas of various shapes.* ^"r^" 


o . ■ 
COMMENTS Grids can be used to 


determine 


areas of various shapes. 


HIE-REQUISITE OBJECTIVES 67-G . 







ACTIVITIES 



A. AREA 



MATERIALS; Di^to shapes such as the one below, construction paper, squarfes or ' 
multibase flats. ' " . 

DIRECTIONS: Pupil fits construction paper squaa^s in geometric shape on the 
, ■ on the ditto and records the number of squares used as a mesurement of its 

area. " " . ' , "^'r' 

Substitute other geometric shapes in the classroom whi^h -the student can place 
on his desk, floor or tat.le and measure with flats to find the area. ^ 



■ \ 
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GEOBOARD ACTIVITIES 
MATERIALS: Geoboards or dot paper. 

DIRECTIONS: Let the smallest: square ( Q ) ^® unit of measurement. Have the 

pupils construct various figures (ex. ) with horizontal and vertical 

sides and conq>ute their areas. They may also construct figures vfaich do not 
.have all hordLzontal and vertical sides and try to guess vhat their areas^ ^ 
a ore. (ex. •) 




Note: Pegboards can be adapted- to this activity using yam or rubbef bands . 



C.^ABBA OF IRREGULAR SHAPES (ENRICHMENT) 

MATRRTAT.S: /Grid paper ^ ; construction paper," squares. . . 

BIRECTIONS:^ . Using grids^ or squares approximatls the area of irregular figures. V 
See example following page; [' - - ^ ^ 



A, 
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.RQIARKS In the next three objectives, pupils move from filfding fufeas 
of general shapes to finding areas of rectangles, squares, and triangles 
and developing formulas for these areas. v . 

— :^ — ^ ' — : 
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Reference . Geometry 



OBJECTIVE Learn the formula for the area of a square, 



COMMENTS Emphasize the fact that length is measured in units and area is 
measured in square units , < ■ 



IKE-REQDISITE OBJECTIVES 68 -G 



> \ ACTIVITIES 

A. GEOBOARD 

■.-■.'-.* * * ' " ■ . ■ 

MATERIALS: Geoboard, rubber bands. ^ 

DIRECTIONS: Have the pupils construct squares of various size and using the 
•94 1 lest square on the board j find the number of these, squares in the 
constructed square. Make a chart listing the length of the side and the area. 
'For exmple:; * 




side 
(units) 

(1) 2 , 

(2) \ 3 . 



area 
(square units) 



4 
9 



/ 



69-6 cont'd. Reference Geometry 



B. IA6B0ARD SQUARES 
MATERIALS: A supply of small tagboard squares. 

DQtECTIONS: Have the pupils construct large squares of various size using the:/ 
small tagboard squares. Find the number of sipa 11 squares In the large square. 
Hake a chart listing the length of the side and the area. 




I 



15 S 



i 
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70-G Reference Geometry 



I 

OBJECTIVE Learn the formula for the area of a rectan gle. 
COMMEMTS 



PRE-REQUISITE OBJECTIVES 69-G^ 

• ' ACTIVITIES 

A. GEOBOAED 

MATERIALS: See Previous Objecfeiv^- activities A and B; tagboard. 

.DIRECTIONS: Replace square with Wc tangle. Using chart, help the student dis- 
cover that length times width i^area. 

B. AREA DSING GRID 



I 



MATERIALS: Sqx^are centimeter grid (copy attached) ^ dittos of ya;rious rectang- ' 
ular shapes made to be compatible with grid. 



DIRECTIONS: You will need a grid for each studehl: and several dittos (2 orS) 
of various size rectangles. Have the child place the ditto over the grid 
(the grid lines will show through ditto p^per) and indicate the lengtb, 

and area- of each rectangle • Have him make a chart of his findings 
and verify that -length x width • area. ^ " > / , - - 



70tG cont'd. ' Reference Geometry i 



length 


width 


area 






4 

• 


20 " 

• 


f 


• 


■ 


• 




• 


• * 


• 





Be sure your ignores are of even centimeters in length and width. 




{ 



is 



4 
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Reference Multiplication 



OBJECTIVE Model and record multiplication of two place ntimbers times two place 
numbers r 



COMMENTS Continue to use the distributive property without: naming it. Do all 
of the activities for this objective! The distributive property is used 
especially in activities B, C, and E. 



PRE -REQUISITE OBJECTIVE 65-G 



A.. MODEL TENS X TENS 



ACTIVITIES. 



lMATERIALS: Hodels for groups of ten: cuisenaire rod^ and squares, multibase 
blocks, poker chips; dittos. *^ 

DIRECTIONS: First review the modeling of 10 x 10 as in objective 



Ten rods can be 
replaced by a 
square. 



ot 



Blue 



:Ten red chips can 
i)e replaced by a 
blue chip. * 



Then build models of 20 x 20, 30 x 10, 30 x 20, 40 x 20, etc. 
a hundred model for ten tens. 



Substitute 
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R e f er enc e Mu 1 1 ip 1 ic a t Ion 



EXAMPLE: 30 X 20 



TiultiVaseHodeT ; 

Model with 30 rows of 
2 orange rods each . 



Replace each set of 10 
rods with ar^square and 







'» 


A- 




■ ) 



B B a 

B SH JQ 



Chip Model 

Model 30 stacks of red chips 
with 2 in each stack. 



A 



B B .B 

SB as 



Replace each group of ten 
stacks of 2 reds with one 
stack of two blues and get 



a 



a 



161 



ft 
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Reference Multiplication 



-Do;modeIsv;with"larger thousand ^huiidreds" 



















— ^ 






■ 1 



NOTE: Ten hundreds 'can be- regrouped to toakp. a thousmid. 



Provide a pract^^ ditto with problems like: 6-x -l(J = 

■ ■ '6 -x-l = 



You can mix the order in which these occur. 



,60 X 10 = 



40 X 3 - = 
3.x 4 = 
40 X 30 



B. MOKEL 2 DIGITS X 2- DIGITS WIOH CUISENAIRE RODS OR MULTIBASE BLOd^i 

MATERIALS: Orai^ge rods and squares^ and the units (or . multibase' blocksW 
example diagram attached for .us el — 

DIRECTIONS: Teacher: It is important to understand this model before pre- ' 
. _ siting it* Study the diagram carefully. , 

EXAMPLE 1) 17-x 14 = 17 *sets of U. Build ^he model with 17 rows" of ^ne * 
rod and four cubes each, (See figure 1) 
a) Use a square to replace ten of the rods. 
- b) Use 4 rods to replace the 10 rows of 4 units. . . ' 

c) Rearrange the 2R-"cubes so they^make 2 rows of ten and 8 units and^- 
rep lace-- the' rows of, ten'vith rods, X.^^ 

d) Rearrange the rods so t|iey are all rctgether (there wiLl be 13). j ^ 
Rrep^l^ce .ten rods Vith a sqdare. ; ' / - - - - 

^You \dll then have 2 s,q^ 3 rods, and 8 Units.' * 

The ^swer 238 is ^read like place value models, . ' ' • 
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- .F*\ Q ore \'". 



.1 O^-x I O - 



HO 



— r 



' 7 >c VO - 



2^ 



a n 



After replacements indicated above ^rou now have: One square, 13 rybds, 
and 8 cubes. Replace the 13 rods by one square and 3 rods and ^nd.up 
with 2 squares, 3-rods, and S .cubes*, i.e. , 



. * Squares 


' Rods* 


Cubes 


(hundreds) 


(tens) 


^ (units) 


2 . 


3 


- . 8 . 



■or 238. 
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\ 



EXAMPLE 2) 22 x 16. Build^del x^th 22 rows ofl^ne rod and six cubes -each I - 
(See figure 2) ... ^ 

a) Use two squares to replace the two sets- of ten rods. 
* b) Use 12 rods to replace the 20 rows- of ^6 units. . , " 

,c) Rearrange the twelve cubes so ^. they make 1 row of ten «and 2 units and- 
replace the row of ten with a rod. * , • 

d) Rearrange the rods so they are all together (there will be 15).- 
Replace ten rods-, with a -squarei*. - . 

: You will then have 3 squares, 5 rods, knd 2 units^' The answer 352 is read 
•like place value models, - 

^ NOTE: Also model some products where no units are involved, e.g. 40 x 26 
. or 37 X 20. ' 

, Note (Fig. 2) After the replacement indicated above^^^iSxT now have ;^55l sqiiar 
15 rods, and 2 cubes. Replace 10 of ^the" fiftee'n rpdtf-with a squarPand wind' 
up with 3 squares,. 5 rods, and 1 cub-es... ■ . ' y< ' 

Squares Rods Cubes . . ^' 
(Hundreds) . (Tens) '(Units) ' i * 

3 5 - ,2 , = 352. 



.C. MODELING Wim POKER CHIPS 
MATERIALS: Colored poker chips'. 
DIRECTIONS: Model with cfiips 



blue - hundred s\= (5) 
red = tens = ^) 
white = units = 

12 X 24 •= 12 sets of 24 

2 Q stacked :A 20 

4 ^Stacked ^4 

See illustration on next page. 



12! Sets - of 24 



Reference Multlpticatxoh.'' ^ 



w 



ft 

B 



1^ 



81 



^ 1 



w ' w. 



BE 



Replace tren of the re* stacks Q by a stack at two blixes Q 
Replace ten of the ^ite §jtacks ^ by a stack of four red^B 
You then havje: . : ^ 

two blues:. § ' ^ j 
eight reds r Q Q 




eight -whites: 
(tills tack"^theiii if necessary to see this) 
So the -prodtict is ■ 



.Blue 
(Eiindreds) 



Red 
(Tens)' 



White 
(Units) 



8 



8'^ 



or 288, 
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Reference, ' Sbltiplicatipn. 



/FINDING HIODUCTS FROM KODELS " 
MATERIALS: Models' and ^tivity cards, ^ 

DIRECTIONS: Make activity cards of 2 , digit multiplication problems^ Use fairly 

small numbeiTs (eg. . 26v X 32', '20 X 13 j 45 x 16, 33 x 20) ♦ Put the answers on 
! the back of the cards. Have pupils build niodels to solve the multiplication 
■ probleiM- and. check- their, own answers'," - . ' . . * • 



E/ RECORDING A MODEL * ; ; _ 

-. . (This activity prepares, the pupil for long multi/plication without models) 

MATERIALS: Unlined paper., v 

DIRECTIONS: - (The pupils will use a drawn, not a concrete, mcJcL^l in this activity) . 
. To draw a model for 23 x 37," sketch a rectangle to represent*" it i . 

• ■■• ■ 3i ■ ■ ■ : . \ - ■'■ ■■■ ■y: ^. • 




(The product will be intiarpreted as the ar.ea of a rectangle-— see Objective 70-p.) 
Subdivide> the rectangle, to indicate .units and tens. > ^ / 



A3 


20 








3 







^ecdrd the areas of the -four smaller rectaingies. 



2P 





146. 
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■ Keferehce Multiplication 



Cont'd^ 



The pirodticl: ,23 x 37 then -the stim of these four ntmibers. 

- V : ; - ^ X 37 =- 21 + 90 + 140 + 600 = 851. 

Now set up tae standard long multiplication fonfi ,%37' 

■ ' ■ - x 23 

and record the; partial' products : 37 - 



90 
140 
600 



Indicate t^ie coimectiorL between th^^ products and the areas of the* 

small rectangles, posjsibly as .f^^ / ^ 




* / ■ - 









-21-^ 



. 37- 
X 23 



851 



Have the pupilsl do :several- examples like this, \ . 

." NOTE: Later bh.Tjhen.you're". doing the^shortened algorithm: - 37 - 



■ i7 



y^. can indicate tlie 111 and Mie 740 from the drawing 

^■aS^-^liaws^_;X;; -,_J^ . V.--, ; • ^ ■ " 



111 
740 
851 




-5^ 
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72^^.:": \Tv.\:ri,:v:^-^;/.;-;\^-'--;r^ ■ ■ . /Reference ■ Mtiltiplicatibir' 



JECTIVE • Multiply 2 p^«ce-gxaa>eri' x 2^pTice nunberg vlthout modelg . 



OMMENIS^ ; • 



PRE-REQmSITE^ OB JECTITfeS 7l-J:_ - ' . . e . ; : ■ 



v-i- / ■ r' "- •■"Activities" ^ ' ' 

A.;. PRAGT^. --^ - ■^ , - : • ; • :,y-V 

•MilESIAIS: D^^ ciuilkbo.^rd drili. - 

I>IRECTXONS: ^Mpyfe jtlie students at tbcir':d\^ sp^<r^rom'iM -ycrking a 

problem %?itii a • Ibng algorithm. ' v 

: - ^^-^ ■ ; -- -^EiiCfpu^ working^f rom right to : 

, \, ^zolir^^^^li^^ " .-%T-'^v;lef t as a convenient method bf " 

. * , -v^ M '^^ "knowing which partial products 

. IZO X 20) have- been recorded. 

. , 40 CIO X 4) . - ■ • 

-^V \ . 200 go x 2oy 

Shotten the algoritim .ifiav±ng, off -the par^ \* / 



~ ' ■ iio . ' ■". .■ ■ ■ . 

^- ' ' - ■ ■ 200 - . ■ . ■ 

Some student* sa^r furtiLer shorten, t algorithm to 

. ■ ■ 3fc 16 ■ ■■ X 16 

' ' 144 (6 X 24) 144 

*' 24b < 10 X 24) : 240 

384 ' ■ ■ 



■ V V 
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Reference Multiplication 



B . MULTIPLY — ' ADD 



M^ER TAtg ; JRegulaf playing cards with^^^^^^f^^ cards rexnpved, 

DIRECTIONS: Lay three cards ace up oh the table/-- iml tip ly. the, firs^^ 
add the third to the prodiicti./ 



arid 




Do,, the problems _orally 




^2 



5: 



; VARIAliON^^^^ 1 pes^rsbn f rorn^ each teaor watdbe^^^^ as"* the teacher displays 

e-r, /S' gards*/^^ correct answier wins a' point for his t^am. 



the 



This is a good place- for word prbtlems.. 

■ Select those suitable at .this poin^^ 
; with, is&at . th 



Work them, to be sure they- can be - done 



- 1&8 - 
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Refer enc'e "Multiplicjation 



. OBJECTiyE Multiply - 2. and 3 place Mumb.ers times .3 place numbers^, , " : . 

ICQMMENXS. Model' the tens times -the hundreds since this .is the only new process . - 
in "this "problem, .■■ - k.: * 



PRE^QTJI^ITE OB JECTXVES : t2-J 



■■ • - • ■. ; . -ACTIVITIES' , ■-. • /.. 

TIA^^IAI^ tens, hundreds, and .thk^iisands. - v ' . ' ' ^ 

DmECTTONSi: Madel-fT^ like 300 (cuisenaire materials or multibas^^ 




Regroup,' putting JO -flats- on ,tpp of .eadhi. other , 
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Reference . ilultiplicatrion 



m V 



Model' 400 
X 20 



(Poker ■ chips) Blue = hundreds = <3> 
Red = thousands = 





® 



0 
(D 
® 



-Geiier-alize tens X hundreds = thous'ands. 





Replace each set of ^10 /blue 
witfi a red, ; . 



® ® ^ ® ® <s) - ® (s) 



' SaSle^^^of' thou^^^li^^to be'regrouped as ^ ten thousands and: 4^ 

■ ■ '24,900.' ■' ' •,. . \_ , . : -■ , . ^- ■ ■ ' ■ 

B. BXTSG) THE ALGORIIEM . . ' ' ; . ' f^.. . ' 

MATERIALS : Models when needed, practice dittos. ' - . ' •.. ] 



DIRECTIONS 



"426 
X 34 



24 (4 X 6) 
80 . (4 X 20) 
3^00 (4 X 400) . " 

'■ 180 (30 X 6) 

6.00 (30 X 20) 
12jDd0 (30 X 400) - , 
' ■ - ' 1^4 . ..... :■ ; . 

Some pupils will want . to learn the short cut and should be encouraged. • 



426 
k 34' 
3,704 

■ lyso 

1^84 



V 
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Reference Mu.itiiiELcation' 



^C. ZEROES 
MATERIALS: - Dittos, 



DIRECTIONS: Provide practice and help with zero pr9blems;aike:' 



^ . 42a - - ; : 406 . 420 .406 
X ' 34 ; x 34 . : X 30 . 34 



V vThis- ife :^,enrxchment act^^ " - . ; \ r.^: • ' . . .^^ 

DIRECTION^ :; Place, -the niultxsIicajidValong the top-:^ 

,; - dotmT :the: right-,si^^^^ Enter . the produces, in i^e tdkes^ If ^?fere- ±^ otily 
dxgit, record 0- in the top: galley. Add along the diagonal— read answer 
counter" clockwise- ■ - - ' • /. " : ^. ■ : . - 



one 



■ counter- clockwise. 
\ i digit by ^^ 2 

y ,- 2 digjt^ by : 2 digit 























I 






AM 


3 








.9 





r 



3:1 

a. 1 • 



- ^ 
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Reference ' tfultlfiltc atioh _ 



2 digit -b:y 3 digit 











7^ 


I *»/ 

\X3 , 




3 digit by 3 digit 







Ox 


■1 o V" 




















5 


3 


3l 



6. 



:av7 

4^) 5.* 3 



^^^^ 



SI 1 7 
\4v 



. i3 oa. 

A J 7 

4 S 3 a. 



.'\ - - *" - ' 



■V. 



'V' o 
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.Reference Place Value and Multiplication 



^ulti 



OBJECTIVE Learn tb-arame the numlpers and write the numerals from 10,000' to the r 
millions . K ' - ^ , : . 

~ \ ^ W~ 

COMMENTS Expand place value notation through millions". Use the tomma to- 
separate thousands and hundreds. ^ / . ' • 



ERE-REQUISITE OBJECTIVES 



.; ■ . - ■ : . . . ACTIVITIES 

A. - .NAMING AND WRITING l0,000-tro ' 90;000. 

V ;■ ■ ■ - ' ■ ■ - . '■ --'S 

MATERIALS: Models if used ^. chalkboard. - ' . 



DIRECTIONS: Count by thousand, write the aiumer.als by thousands * ■ ' *Lead*9^ - 
. - name :.lO thousands , and write'.: ■ Jfot e - the. new :p lace and add 'it to. the grid .1 - ^ 



t-en. thousands 


l"^^ thous^ands 


.hundreds 


*' tens 1 


units 






... j ^ . . 



B. NAMING SND WRITING 100,000 to 999,999. ' - 

MATERIALS: - Same, as for previous activity. ^' > ^ 

DIRECTIONS: Extend previous activity to add hundred t:housa^ds to the grid 

\ . ■ "■ ■ ■ ■ . -• — ■ 



C. USE TEIE COMMA ' : '■ ' ■■ 

MATERIALS: Place value gri<i, challcboard:: 



J' 



DIRECTIONS : Write the "p lace value grid on' the challcboard .. 



milii-oniarN. 


-hundred^ 
^thousands?. 


ten ' 

thousands . 


thousands 


hundreds - 


• tens 


units; 








■* . ■ ♦ ■ 
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Reference ;Place Value and Multiplication 



Ask t|ie pupils xdiat tlxe^^would add i^'xt. 



million, 'million " ^/ . . * . • ; ■ ^ ! \ - 

Emphasize the pattern reading right tfo left. (Ones, tens, hundreds, etc\) 
Ask pu'pils "wh(^e they have beamed to use the- first comma. Ask where they 
would put .a second comma; • \^ E V , 



Have pxtpil^ read long nt2mbefs~sj>tess the ease that commas' add to reading* 
102 - ojae hundred .two ^ v -^ ^-^ ^ ; , . \ •/ - - - . 

io2,000f, - one^ hundred -two;, thdusi^ '^^^ / ' ^ . ' 

102,000^000 one iMm 



Spme>^pupils may. laac^ or: ask what ^omes n^xt,: It .is interestiiSLg :to talk 
.. abou:t billions and trillions. " , • . • ^ . ; . '^^ 



1 - 



:- 'MATERIALS: PapCT ^d .-pencil, ditt 



~; DIRE'CTI01JS>'-- Dictate J Icmg mmerals to pupils. Ask them to"\^ite the numerals 

. "With commas..' '■ . " ' " 

■ NOaE: /-Limit, to ^^millions:'^\ , . , ; r ' ■ 



-la 



f 
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7S^p.i - . ' • Reference kulitiplication 



^ ■■ '• — ^ - 1, ■ ' ^ ^ 

OBJECTIVE. Deyelcip a jnodel fpr ; repeated multiplication. , ^ " " 


■ ■• t.r ■ , _ „ .... .■ • - . . . , ;.. ■ . 


■ ■ . \ '. •'• 






PRE-'REQUISITE OBJECTIVES " ' . ' r ' ' 









^ . . ■ . .. ACTIVITIES ^ 

:A.' 'BUILDING CUBES . 

^MATERIALS: j^Cubes •; . ^ •. ' ' .fc -r 

dI^CTIONS: Have pupils build a large cube 2 cub'es long, 2^wlde;r2 high. Then ' 
\t • » cubes long, 3 wide, 3 high, and so. on with.. 4, 5,': , . . . Have pupils count th'e 
foti^ I' number of small cubes in each large cube, ' ■, - ' '\ ''.-^^n^ " 



B. REPEATED MULTIPLICATION ' . . ^ " '\" . 

MATERIALS: , Poker .chips "V ^ ■ ■ - ■ . - ' ' 

DIRECTIONS: Have/poker. chips (or counting blocks) in a pile (no order). Teacher 
. says, "Make 3". , Pupil groups '3 chips — 000 a . • ' \ 

Teacher says, "MaKe->3 sets of 3". Children group 3 chips 3 times/ 000 • 

/ : - ■ • 000 

NOTE: The word . "of" means multiply (^). ■ . 

■-• ' . ... ■■ ■ ...V ■ ■- V- r - 

Teacher says/ ':'Make • 3 sets .of 3 sets of 3* " Children ^group 3"gr0iips with 3 - • 

groups pf 3.- . . . -r^--:^ '■' a.."- ! ..^ ' ■ . 

V ; \* ' • oocT jogg : boa: V/ ?- - *. • - 

^ . - -r. GOCT 000 000 " \ " ' ^ . - * ^ , - — n 

^ 000 /G00 *-""'000 

V ■ " . • ■ -■ ■-■■.■..-■'/■ • ■ ' " ■ ■ ■ 



Teacher" asks, "What di^ you do?" Children respond, "We made 3 .sets of .,3 sets of 
3 .and, points to-' .the .different 3/s..'* .""^ ■ . ' '/ - ^ '■. . ^ 

' ■ ' i ^ : ' ^ ' ■ -J'- ■ OodVtobo 'OOO- .-^ 

V.rite .on board: ' . > ' V " • ■ . • 

■ \/..3,of-.3 of -3; ; ^ ■'■ • ^- ■ ■ ■ -f^ 

. - . ... ** 3 X 3 :xl 3 - How -many (2?) count- , chips • : : ^ / > 'v 

; • , -Re pe^ f w i th "groups 4 and. .5.-. Compare- the. answers ..with th6se; in Act 3vi A, ■ . • 

<■ ■:'.'■',/'■■ '^■■-J^" .:' 
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Refei^ehce Number Relations 



OBJECTIVE Develop use^of exponential notation. 



COMMENTS. Experiential notation is ';a--convenience, not a necessity. If your pupiTs 
haye problems in this area, it can be delayed until a later. date. 



PRE --REQUISITE OBJECTIVES 75-C 



N 



ACTIVITIES 



A: WRITING EXPONENTS : 1 
MAIERIALS : See Directions 



DIRECTIONS: Repeat Activities .from Objective 75-C recording- -sAat is done and- 
introducing expbnentisl notation'. • . <^ 



EXAMPLE: 



3 of 3 of 3 =^27 , ; 
3 X 3 X 3^ 27- 
- 3? .= 27. 



The exponent is essentially a counter that, tells the number of times a number 
is^used as a factor in a p-iraduct. : It is written to the upper'^right- of t.he . 
number* . ' * * • • . 



B. XIM^S; TO ^EXPONENTS ' ' 
MATERIALS:. -See Directions" 



^'DIREC^IpNS: Te drilling . on the fqtlowing: 



'^4 



2. 4- 4 ••4^*4 



3. 3 * 3 • 3v 3 • 3 = 

4. ' 6 =- ■ . 6 " • 6 
5. 



^8 . 
7' ■ = 



6- 



■ X 



17 
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Reference Number Relations and Place- Value 




OBJECTIVE -Relate exponents 


to place value. - . 


COMMENTS ■ ' ' 


, ' ^ . ■ -> • - ^• 


PRE-REQUISITE OBJECTIVES ' ~ . , - ' 

■• * ■ ■ ■ ■ ' ■■ - • ■ ■ ■• • ' 

— r ^ 



ACTIVITIES 



2/' 3 ' 
A. MDDELING 10, IDJ, 10 / etc. 



. taiERIALS: Use pl^ce value models. ^ 

DIRECfriONs)- Model ten. Tbis- is noted l.O"^' or 10. ^ 
• ; .EXAMPLE: i t 1 1 I I \ TTU - " 

Building' on this model*, build a modeL^of 10 .set's of 10. 



^This is '10 sets of 10- or 10 ; or 100. Continue making 10 sets^.of . 10 sets of 10. . 
10 sets- of 10 sets of 10 is 10^ or 1000. . . 



.10 set's of ^10 sets of IjD sets of 3 0 is 10 or _____ 
If children are. unsure, have them vrork out. problem. 

EitAMPLE:'. 10 10 x 10 x 10 =^ ( ft) x 10 ) x lO'x 10 
- ^ . ./ .-^ =-( lQ0.x lOJ X ItO • 

' " ■ - ;^ = '1000'^ to ^ 

•;*-r^^i^^^ ■ 10,000 ^ ; ; 



_.; Ask what 10^ jLs. 



17 

> 199 - 
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Reference " Number Relations and Place Value 



DISCUSS*ION: Lead .a discussion .reprieving Vhat you have done / showi^ (ondialfc- 
. board, overiiead projector, etc.) that 10^ » 10. ( ens-; place); , lOf = 100 (hun-r 
dr^ds place>; 10*^ = 1000' (tho.usands place); 10 ' 101,000 ('ten thousands' place) 5 
10 . - 100,000, (hundred thousands place), \^ote: i3ie Ji^^^ determines 
.the mnriber of zeros ^ , . ^ ^ ' 1' . ' 



B • - EXPONENTS TO PLACE VALUE 



MATERIALS: .Teacher-made ditto. 



Example : 1 . 


ioV= 


' - ' • . 




' ■ .3., 


10^.= 


■4-. 


2 > 

10 = 




10^ = ■ ■ 


■■ ■ " 
Childrenwfekdk 


out problems* 




■■■ ' . J> 

VARIATION: Children tell place value\^cordii% to exp^nent^. 

Example: JL. 10^ tens place* 

.3 



2* 10 = thoiisands placii ' . - - \ 



C. USE EXPONENTS TO WRITE NUME3l^y.§v^^^g^ 




MATERIALS : Teacher-made ditfo V§he^s w±^'p^bj;£fflis like the following: , \ 

' ; , ^ . 3 ( 10^ ) ;+ 2 ay^j efc^o^ y ^ 5 x 10^ ) + 4 cxo; > + 2 \ 

DIRECTIONS*: Pupils wjrite oug^numbe^-s us.inig exponents to determine puLace value^ ^ ' 
- Exapple^ Problei3[Q^ove*is ^26, :^542. ' 

" ■ * ^ ' . ■ ■ ' \, . \ •■■.^ ^^'^i:^ - - ^ ' ■ ■ - " ■ ' . . - 

"EXTRA WORK POR FUN: -Have * clid.ld'^work. ou^ -^e problem, (only if children have had - 

\ background in r^rnr^^ri^^^j^^^rArtrifz. xH ^bg-p;qy&rif hoff^ ^ . } ^ ' . ' ' ■ 



3 ( 10^ ) + 2 ( ,10^, ) + 6 (10^ ) + 5 (lO^ ) + 4 (10) + 2 - 
' . 3 :ai y^ l6y-^. a0 :ic^0:> x ia.+ 2 ao x lO; x ao x lO) + 6 .(lO x.lO) X 10 
• • ■. + S (10 X 10) + (10) + 2 = " , ■" • . . 

• • 3 (100 X 100) X 10 + 2 (lOO- X .100) + 6 (lOO; x 10) +:5 (100) + 40 .+ 2 = 
3 (10, 000 X 10) + "2K10VO0O) + 6 (1000) + 5d0 -f 40 + 2 = , ' - : • 

3 ad(^, 000.) + 20,000 -+ 6000 +,500 + 40 + 2 = 

"v ■ ■ - . ■ ■ " 

(300,000 '+ 20,000) -T-eOpO + 500 + 40 + 2 =^5". - 

(320,000 + 6000) + 500 + 40 + 2 = . » ' 

(326,000 + 500) + 40 + 2 =- • • ' 

(326^^00 + 40) + 2 = ■ ' • 

.326,540 + 2 = ' 
326,542 



^ ■ » ■ 



\ ■- 

\ 

-t. 



■ ■ • ■ ' . . .• 



ERIC ;/ . : : 



, - •201- - 



■:-r' .J ' 7^T^'^ _ / ' . _1 * Reference Siibtract.ioii 

- OBJECTIVE Part3Jt:xon a set Into^ ~ 

. . . • r ■ ' • " - . - ^ ' .■ " ' . .r 'S 1 

COMMENTS This is^ a. pre^subtxaction activity 
PRE-EEQUISITE OBJECTIVES 33-J, 32-J, 'l9-C, 14-C, 13.-C 

/. ^ ' ^, ' ACTIVITIES . ^ - - ; :\; 

: * A* REVIEW PRErREQlflSITE ACTiVITIES QN . PATTERNING AND REPATTERNING ' 



B. REVIEW" PARTITIQNING ACTIVITIES PATTERNING AH9 REPATTERNING 

^. • • ■.' • , / ■ . ■ • ■ - ^ "■■ 

UATERIALS : String - one piece per student, tied id a loop, varioxis manipula- 
tives -(blocks , bottle caps, buttons, pops icle stacks, etc,)* 

DIRECTrONSc Students will make a set of axxy size he wants* The' student will 
then partition the set into 2 parts and tell how many in each part and how 
many all together* 





■ • ■ ■ • ■ } V ■ • . . ■ . . • 



O >v ■ ■ " • ■ ■ .- 203.-- 



I 



79. s 



Reference " Subtraction 



OBJECTIVE Partxtion a set into two groups when "one group siTze' ls glvei^. 



COMMENTS " Use -term: "What is left'^ ifor the unknown set -size, x.^ 



Ns^PRE-REQUISITE OBJECTIVES 78-S . 



.ACTIVITIES 



:vA- ..PAKTITIONING 



^ MATERIALS: Odds and ends, 1 set indicator ' . 

DIRECTIONS: Teacher niakes a set and asks a student to partition the se„t into 
two p^rts--one part being of size 3^. for examjpleJ When this is done, teacher 
, asks, "What, is left?" ^ - 



Example : 



J: 





iSEPEAT USING DIFFEEEKT SIZES 
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80- S 



Reference Subtraction 



OBJECTIVE Use the separation sign and record partitioning prpcess, 



COMMENTS Do not- introduce th'^ terms ^'subtractibn"7^ ^hninus" at- this, pbi^t:. Use 
partition or separate, ^ * " - . 



-PRE-EEQUISITE OBJECTIVES 79-s 



- . ACTIVITIES . ; 

A, PARTITIONING .AND RECORDING _ \ - V . ' . . ' : " 

MATERIALS; Odds and einds, set indicatfo^r, recording sheet, 

DIRECTIONS: Use the same p,rocedure .as. the activities on partitionir^ in objectives 
78- S and 79-S. Have the i^jupil record what*" he^as done. 

EXAMPLE: Make a set. Ask, "How ii^^ny members are there in this set?" Sepa- 
rate "a given set size and' circle with yam* **What do we have left?" Let ^ 
.us write what we did. (A) "How many did we have in the set?" Record the 
. ntnnber. "We separated^ how many?" (B) ; .Record the number. '^What's left?" 
(C) Record the number. 





A> Set Size tyB> Separate a Given Size 



C; What's left 



8 



Continue this/procedure, modeling many basic facts until the children are com- 
petent and comfortable with it. Then introduce the separation sign. 

EXAMPLE: ' - . 



Set Size 
9 



.Separate a -Given Size 
. 4 



\ 



What's left 

5 ■. 



I S i. 
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80- S cont'd 



Reference cSiib tract 



B.^ .AH OPESAIION OF NDMBEES 

SERIALS: "Several 10- by ' 
several felt' cutouts for each ^upil^ 



4. 



MA3^ERIALS: "Several 10- by 8-inch playing Bbatds on% from heavy cardboard. 



PREPASAnrrOH: the plajring boa'rcT into three /sections, -the laiigest ineasuring 

10 by -4^ -n c he s gpd each of the others" 5 by 4 , ittches - : - 



10' 



.8' 



Playground 


Brae 


Cafeteria • 



Lay^fe' 



DIRECTIONS:, The pupil places his playi«i^ board so that the two small sections 
are neareist him/ The. teacher or a" pupil dictates a story prob;iem. Five 
boys were playing baseball* (Five cntouts^are put in the largest section) • 
Two of the boys Went hoiq^ f or lunch* i^Svo cutouts are moved to the lower- 
left section). < The other boys went to the school cafeteria for lunch^ 
(Threet cutouts are moved to the lower rigiht section). Bow many boys went 
to the cafeteria? 



The pupils can find thfe number by counting the" boys in the loweir rigjit section 
A discussion of the problem may help the pupils understami that subtraction 
is an operation on nustbers in the problem. Have the students record the 
. equation. ' . - 

■ ■• ■ - ■■ ■ * ■ ' : ■ 
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ERIC 



' " V : >^ Sab tract d^oii ^ • 



^ OBJECTI^VE To internalize ^ the.: subtractlotiiT^a'c^s, 



^ COMMENTS Tha mlpjuend the tot«l arouat, the subtrahend is th^ nxnnber being - 

separated -out. "Separation^ iga" will now be replaced by...'*mLniis siKn." ^ 
V CThe answer ±8 cal^led the^ <U?Tference , Rfecall that a basic subtraction fact^ 
i^ one where the differeifce and the subtrahend are single place numbers.- 



\ SUBTRACTION RELAY 



ACTIVITIES 



MATERIALS: Make 2 sets of cards. Eleven cards in each set. 
\ n ^TTih g^T-pH -F-mTn Q to l-O* and a yellow set numbered from 
■board, flannel' nimerals and signs to make equations. 



An>qrange ■set.- 
0 to 10r^?^lannel 



DIRECTIONS: divide class into 2 teams of 10 each. Pass the^jyellow cards to 
one team and the orange cards to the, other. Teacher makes a partial eqxxa- 
tion on the f lannel board-. ■. . ■ ^ ^ ^ f • ~ ^ 



8 - 5 = 



The student from each team with the missing numeral "races" to the board. 

The student reads the equation,- and the clasa can confirm^his answer. The^ ' 
student who correctly completes the eqiiation first wins a -point for his team. 
The teacher changes the equation* The teafo with the most points wins, .* . 



B. SUBTRACTION -FACTS 11 - 18 WITH MDDELS - " ; 

MATERIALS: Plap^valu^ models for tens and 8 units 'for each pupil. JJse a model 
' for the ten that -cian be easily exchanged for units . 10 buttons on S wire 
hook, 10 cent imenter cubes in a paper s See ve, 10. ^t/icks in a rubberband. 



DIRECTIONS: 



Write. a separation problem-oti? the boatd. 16 - 9 - 



Have the pupils model Id as 10 and 6. To separate 9, they must exchange the ceil 
units (unhook the buttons, take "the mbberband off the sticks).. Let stiidenisj. 
regroup objects to model them's eparation process . ^ ^ ^ 



Is, 
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81- S v cortt 



Subtrapfion \ 




Write and model many problems; 

^ T . .J 



13 

-•■5 



SDBTRACTION CONCENTRATION , 



MAIERIAIS: Twenty- four 2-inch cardboard/squares, a 4-inch by 6-inch answ^ card. 

PREPAKAIION: Select .3^ subtraction comBisat Dn each "of ^12 cards wrxire ^ ^ 

the answer, on each of the^ other 12 cards^'^rcite t^ problem. Malce an answer 
^ -card* ■ ^ .V. ■ . \ ■ ■ ^ . . / 

"^iRECTIONSi All cards are to be p^laced face jkoym on the table-.- The first player, 
will turn 'T;|f two cards. If they are -a matched pair (as 9 - 6 and 3), the i : 
player places them in front ^ of him. ^ they are not a matched psdLr^ hfe returns 
them Xo their facfe-down positions on; .the table^ ^^^Y continues 'until all 
cards have been played. The players then check their responses by the ans- 
wer card^ The player with the greater, number of equivalent pairs, ^s the - 
'. winner*. ' . 1 ' . 



-LAY OR IjDSE 



- h 



Modify activity cards in objective Activity C "for subtraction. 



E. .CLIMB THE STATES 



MAIESlALSi A playing board^^^ll by 8% inches, made of trardboard, twenty^f our* 
1%-incIa^ by 1-inch tagboa^rd cards, a card pocket i 



ERIC 
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81 ; cbntM 



Reference Subtraction' 



PREPARATION: Draw on the playlngxi^oaxd^ 'ht<^eTi, line to represent stairs . On 
V one s^t^f twelve-- l%:-iiich by l-inch/c*krds ^N<rri ^dends, one pair - . ^ 

V / V'p^ xard ; on' the reverse, side, write the'^.s^to^ of tHe pair. . On eacli of the 3^ 
,12, cards , shoj^ a sum and known addend ; • oii the reverse side^ show thev mis€iT;ig^' 
acidend. Glue^ the card, pocket to the back: of.' the 'placing b^ard anS insert, the • - 
' addition and subtraction c^irrds vin the pocket*' - * ^ « * ' " . •' 

^ DIRECTIONS r-- AJ pupil , 'playing alx)ne^ places , one set of cards oh the steps of the 
"up" stairway. Beginning ^t.h the^card on^he bottom step, he^ st,ates the svm 
or missing addend, th^kd\turns the card ajwi checks his response* Step by step, 
he proceeds tp the' top of the Istairsi He then places the cards on the -step 
of the "dojiTn" stairway and again states the sum or missing addend anS.phecks 
his .response ; ^ . ■ \. 



When two pupils play, one player ' responds to the indicated addition or subtrac- 
tion pair, and the other checks the responses • The game con'^^ues until 
both players have climbed up and down the stairs. , / ^ / - 

This activ^t:;^ may be adapted to multip-licatio» and- division,' The multiplicar ion 
' tables Wy be used for checking,- 



\ 
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82 -S ' 



R e f er efifce • Subtraction 



OBJECTIVE Subtract^ from a 2.or\3*' , place gilnuend^ 



COMMElfTS No zeros yet in the. minuend! l^h^ tninu^ 
" • ends — be, pure, to do 8e\{eral eMcnpiea^^\^ 



* PRE-REQUISITE OBJEC^nVE?^ Sl-S 




ACinVITIES 

A.- suBTRAcrrioi^ mddels' 

' - 0' / ■■■ ■■■■ ' ■' ■ . - ■'■-■^y '- ■ . . . '.■ .■ ' ;■ • ., 

MA T AT S ; ' Place valu& mode 1 s . JEor .hxm^ed s , ■ tens ; and uni t ^ . . . • * : j 

-^..DIREciLONS: D^^tiona arg arfe. st'epa -tiia^ be taken in brdes. - Work -wit^ a, 

" group of 8 Jfo 10 S'txidents.' r. ' . . " 

'a)! ' DCToixjfratf.'fir St. Build a" model of a number-in the hundreds. For examp^lie 





12 3 4). . 



Separate -a set of 127. After regrouping^ the folloi»ing set; will, remain: 




Do several examples, . subtract some one* and' two place numbers^rcm 

• minuen'dsi , , ■ " " ' 

.' b) ' JJemdnstr^te" agaiiv^ this time write the. problem on the hpard. Diagramming 
. the 'problem the following way may be helpful wheii' regrouping is^reipixed^ 
■i. Arrange, in . column^ of hundreds (H) , tens <t) and units (U^ and . t/a^n" re^^p 
C^iii all columns can be subtracted. T^r .ex ^ ■ ' ■ 





Re'group : -■• , H- . 


T 


[if - V' 
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3 


12 




8 


7 . 



Regroup 


' H 


T . 




- J' >v. 




13 


12. 




il 


R 








5 


5. 



c.). i^ovide fpupxls vi;th pra^ice "dittos^ Include/ exampr^. wi^ ; 
for units"\aAd vith no regroupings" .-Do .just those Problems ^lich>Eequ^r.e 
regrouping^at the. unit^ and tens pnlx^-^ You as . in'Y . 

-•b) abovej ' . - •. y : , " , ■' - V- " " ■" 
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IS'9 



7 



;_>S82 -S • Cont-M.. 



,^ ' r.^ ' ' :Re£grence:. ■ Stl^ r action 



J9 



.y ■ -.^ 

■- -■d)" Demonstrate:' again; this time let the .tens digit of the subtrahend be larger . 
than the minuend. Example: v: , • ' " ^ . . > ^ : 



' 368 
"--174 



7^ .- ' ■ 3 
4 ■ — .1 



6 



U Re^c»t<ip • H 



8 

"4 Qn 



e) Provide practice ditttfs^''incllr*e pi^c^lem 

or tens:, biit'^. only one regrouping in each ^roble^n, ' / . - ' ' " 

- " lg'2 'v .- . -^147 ■ ,/ 



■■ H 


T 


u 


Z 


16 


. 8 




7 


• 4 








■ / 








f > " • Demons trate again • This time, let both the units ^digit -and the tens ^igit bf 
' " the subtrahend be larger "than the mini/end.y <-^;^!> ^ 

■g) Model, and record again. 

Provide lots of^practic6» — .dittos -^-work book pages games, 



^4 




■9 



r 
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83 - S 



Reference ; " Subtraction 



7 



OBJECTIVE -^"nbtract from- a- minuend -containing- zero.- - - - 






COMMENTS': . ' * . ' . . ' 






PRE-REQJJISITE OBJECTIVES , -82-3 ' -S. . . • • 



^■^ , \. ^ ACTIVITIES 

■ ■ ! ' - ' ■ ■■ ■ ■ ' ' ■ 

. ' . ». . . - • — 

A. >SIBTR^U;TING-:5!©M ZERO" in rTH^ units place 
MATERIALS: '- Place value mbdel;s 



A 



DIRJEGTIONS: ' Extendv the molde'ling for three digit subtraotion. , Mo4.el numbers, 

with zero in^; the utiits plape. record/problems from the •model • Use plac^* 

value models, on page/ 5^. - > 

■•: ' : -v.-- - ^' .. • '/-..^-rr^ ... 

FOR example': 
--.f ■ . "' 




Regroup ' Hv^T U '■ 



.2 JO 
■-4^ 



2 6 10 

-,• 4- 2 



8m 



'')a,Ei[iBiifli] 



:\ 



.... 

.This shc^uTdnf t too difficult- as there, fs no thing.-; new. But ,soine^pupils have 

trouble just because' there iS:^"a .zero. ' ' _ \ . . ^ ' 



anna.' 



^ 3 . SUBTRACTING F.RQJ^ . ZEROS IN T^ffi TENS W UNITS jpLACE ^ 



MATERIALS: Place valflfe models for hundreds , tens and" units 1 



DIRECTIONS: (a) Re\5iew^^;i>34ce value, particularly numeral with zero 'in the 'ones, 

tens br' both; p'laces^. 'Have the pupils^ build' or draw, ipodels for^^nuinerals , io4 > 
- ' 106^ 240, and 300^ for '^aibple,. ^ Build' mode Is. or pictures af modelsland h'av^ 
• children 'wri^S^the/niimeral -from the model* Be certain all ^.ffupils can write • " 
*a nd&eral -that contains a zero' as you dictat^^ it ^ - Any pupil^\dio can not prob- 
ably needs .help with place yalue.^ ' ' ■ .V ^- ^ • 



PROVIDE MMJY PRACTICE. ^DELS 



J 
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^ * . , ( , ^ . » • ■, • ^ 

■ ' • * ■ /■ . ' ■ ■ ySfl ■ 

. H - ' ■ ■ - ' ^ , , ■ - • ■ • ^••..f: ' •; 

84- S ' " . ' ^ReferencQ Subtraotion 

"OB JECTTCTE ' ' Sub t r ac t "4 and" 5 p 1 ace" flumbe rs f rom - 4" and ^ 5~ p lace nunibers . ~ >^ > ' ^ " ~ : " ™ 

. . - - - : ^-"t — , .... ; — — — ^ — . :. . ., > - '• ,:■/• 

COMMENTS' ; ■. *■ ■ V . ; 



PRE-REQUISITE OBJBSTIVES 83'-S 



• • • "-V ACTIVITIES . " . • » f 

ADD a' DIGIT - V ' " • . 

MATERIALS: Chalkboard . . 

DlKiScKlGNS : _ Put a three di^it subtraction problem on the chalkboard. Have the 
children giveyou directions on how to do the prolalem. 

.. .-. 642 ■ ■ ■ " . 

-389 ■ - - 




253 



s, 



^Add a digit t:d either end of both the -subtrjahend and " minuend,, 

' ^ 3.642^ • -.or ... 6425 . \f " \ . . \ - ' V 

^ : t13«9 -3896. ' ^ 

'*B. . .CHALKBOARD^ DRILL. . - ^ - > I 

MATERIALS: ChalkboaVd, chalk ' : - -^ " ' \ ^ . ^ - \ 

DIRECTIONS : Send 2v or 3 pupil's to ^^he chalkboard, : Have, them work, several prob- 
lems. Correct udbs^^kes for^the; class- . • V:^'^^'^^ 

- ^' . - ; ' . 

C. PRACTICE W v , [ • - /. . ^ ^ 

' ^ ^ ^ . ./ ^ / ^ . ^ ^ 

MATERIALS: ^^5Jit to ^ and WO rkboOK^ pages of 4 /and 5 plTace subtraction problems, 

■> *^ , • , . , . , ~ '' * , 

. -■ ^. • * - * I. • . ^ ■. " > ^--c 

-DIRECTiONSc Give lots of practice, -v 

. ■ ■ ■ , ^ . \ ^ 



- ^ D. ■ . TRICKY.. ZEROS ■ ■ ' , , • < ~ ' . 

■ -" - ■ • . ■ , - • ■ ■ . ■■ ■ - ■ ■, . ■ 

» IJATERIALS: " Chafkljoafd, problems -with zeros in the minuend. 




84 - S . cont ' d . 



Reference Subtraction 



DIRECTIONS!: Put a problem like 7000 on the board. Ask pupils how they would 

.-2648- • ^ - 



work it. Accept all methods that Wiir coftisistently get the correct answer. 

/ CONTINUE: 6002 = lOlb f^ ' 60000 

-2340 --2348 - 2486 ' ' 



E. ' .P-RACTICE. 

-.MATERIALS: Dittos, workbook pages, games, chalkboard contests. 



, DIRECTIONS: Provide practice with z^ros. 



F. MAGIC .NUMBER '6174 , 
MATERIALS: 



e 



DIRECTIONS: (a) write ^ny 4 place nxmber with different digits: 3412 
(b) Rearrange th.e digits to form the largest possible 

ntmber: 4321 
V (c) Rearrange to form the smallest number: 1234 
^ (d) Subtract: , * ; ^ 3087 



Repeat b,c,d for the answer ■ • 8730 /^^r-- 



8352' • 



Continue until the. "magic" answer 6174 is obtained: ;':'8532 

- . . -2358 



\ - , : : ■ ^ /■ - 6174 

(The pupil will never do more than 7 subtractions before the - "magic" aij^swer 
appears.) ' ^ > . . / "r- 



85- C 



Reference Subtraction 



OBJECTIVE -Relateaddition to subtraction as a checking process, 



C6M^ENTS Where addition is a joining process, subtraction is a separating ■ 
process. This objective shows the pupil that what is separated can be re- 
/joined. , : . . - 



PRE-REQUISITE OBJECTIVES 



ACTIVITIES 



A. ADDITION AND SUBTRACTION 



Modify the activities from .Objective 33-J by "asking for subtraction combina- 
-tions as well 6s addition conibinations . > 



B. "SOBTSACTION' 



MAffiRIALS: Prepared ditto, 

^ - 



DIRECTIONS : 
EXAMPLE: 



SUBTRACT 



CHECK 



Jane had" .56c 
Jane spent -240 
32c' 



Jane had left 



Jane had left 
Jane spent 
same 



32c 
+24c r 
56c 



NOTE: Make up- your own stories or use worksheets. Vary the number of digits" 
in the problems. . . : . ■ \ 



ERIC 
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GENEllAL REMARKS The next sequence of objectives models repe-ated subtra^Qtiou 
as a. means of . developing algorithms -for- division. , 



86 - S 



Ref erenow . Division 



y - OBJECTIVE " Separate/sets and record as repeated- subtraction. 



COMMENTS 



1 : — ^—cr ■■ ' 

f, ■ . ^ . ■ 

r ■ PR^-REQUISITE OBJECTIVES 



ACTIVITIES. 



,A. PARTITIONING ANii -RECORDING 
MATERIALS: Coxinters 



DIRECTiONS -Direct the* student to separate the original set into several sets* 
and* record as repeated subtraction. The sets should not b'e of equal size. 



EXAMPLE: Set of 15 



^ X X X X 
XX X X X 
XX X X X 



' The pupil ^ep^rates thus: 



j/ Recording would be : 



15 

• 4 i>' 



11 . 

- 



JSC X X X 

X X X : 




VARIATION': Place a set of X'-s "on ditto and have child i,ndic^'e the set to be 
sulstracted by circling ttiem.- Record-'neit to drawing'. ^ ' 



B- PRACTICE 



r 



ItATERlALS : Ditto.s .ar^S wdrkbobk^pages . 
DIRECTIONS ^ • Practice . '■ 



X' / ■ 
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37-8 



Reference Division 



OBJECTIVE 



Separate, sets into, .2.. or more. ^equal' parts . of - a-given -size . 



COMMENTS 



PRE-REQUISITE*O^ECTiyES -,86-S 



A. SEPARATING SETS 



-ACtrVITIES 



SfATERIALS: 'Counters, set indicators ^ \ . .- ' . ► 

DIRECTIONS: Choose, the set size you want to group by, then 'make -a* lacge set to 



be separated into sets of the chosen size^ 



. . In tfiis first experience,^ it would o 
be best to have the grouping come out evenly. ' For example, --if you want to ' 
group by ^ sets of size 3, then your large set should have 6,-^9, 12,^ 15, etc. 
^objects. After you have formed the large set, h^ve a pupil group it into sets- 
.i, of the chosen size. Ask questions about ^hat was done and set sizes- ' - 

^ involve^^t:©o' not record yet. V / 

^ - ' * • : " . ' ' ' 

.B. DIVISIONS-SEPARATING SETS , * . ^ 



< MATERIALS: Same as above:' 



DIRECTIONS: In this activity we^will ,not be concerned if the chosen .set, size 

•w|ll eveirly separate the larger set. Choose a large se£ of . objects and let the 
... ^.cKildrfen- choose a pet size to separate - it iy, the pup^il has separated 

" as iiiany sets as possible ther^e will usually be Ibpie elements left over. This 
should be noted^, by asking^ "How many left-over?'* 1 For example, if we - - 

have a- set of- size 24 and decide to separate , it into sits of size 5 we will" • 
have 4 sets of v5 and 4 left over. , . .. ' " ' / .•• y 



A 



n 



/> 



.223 - 



88-S 



Reference Division 



.^_OBJECTIVE _ Repeated subtracr^on.of sete size-with-^. 

■ recording, \ ' ^ " ^ • - • , - 

COMMeJjTS . This objective provides experiences . lelading to the 'partial quotient 
or-, A'lgorit^ fSr division. ' *; ■ ' ' ' 



PRE-REQUISITE OiBJECTIVES 87-S 

^ - 9 • : ■ 



• ■ ' ' • ACTIVITIES >■ ■'■(■' 

a/ separating sets with left-overs _ ' " • , • .. . V * 

MATERIALS: Cpxni^ers, set indicators • . " . ' ' 

DIRECTIONS: -' Repeat* actjLvity B of Objective 87-S, us'lng the variation example cJn 
th^!:5^ext page. ^ . * . i ' \ ■ 

Have the pilpils do . several examples, -varying original set size and the sepa- 
rating set size. 'In the first example you may tej.1 the pupil how many sets' 
to separate (In the exanr ple: '^.Firgt separate 4 threes, 'theti two threes, etc';). 
Afterwards have the pupil do the separating according to his own choice. 

■ ^ - ■ . ' ' V 

. - . -* • _ . ■ ^ . . k . ^ 

NOTE: It may be helpful to fiic the original , set size and have the pupil do two or 
three; examples with- various separating set sizes. 



^ IB: 



\ 
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88zS coiit'd. 



Reference Divis io: 




Lnal set Vs ize : 25 
^Separate by se^ts of size: 3 






As in activity B of objective- 87-S 
hav^ the pupil note the total ' 
number of threes and left- 
overs, and 'then do a final 
^ recording on line 



89- S 



Reference Division 



COMMENTS The dividend is the numbcSr being divided, the divisor is the number 
doing the dividing, the quotient is the answer. • • 



PRE-REQUISITE OBJECTIVES 88;rS " 



• .- ACTIVITIES 
A. TRANSFER REPEATED SUBTRACTION TO THE DIVISI^ 
.". MATERIALS: Chalkboard 




RITHM 



DIRECTIONS: Do the written part of Activijty A objective 88--S. 
Modeling should not be needed- now. 

EXAMPLE: How many fives in 3/'? 
37 

-25 . (5 fives) 



12 . 
-10 



(2 fives) 



7 fives with 2 left, over 



/ 

Transfer the problem to the division algorithm. 

Read, "How many f i-vifes in 37?" 



. 5 37 
-25 



12 
■10 



'5 

2 ■ 

^7 with 2 left over 



B. PRACTICE ^ • 

MATERIALS: JSittos, work '^ook pages. , . < 

DIRECTIONS: Begin with dittos that transfer the-repeated subtraction to the 
division algorithm. ^ . . 



ERIC 
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89- S cont'd. 



1. 



Reference ' Division 



EXAMPLE; 



How many 7Vs in 48? 

Subtract 

\ 27 
-21 



3^ groups ofv 7 

3_ groups of 7 

6 groups of 7 with 
f 6 left over 



Have the pupils do several examples^. 

6 t 84 I • 3 1 -78 



V 

6 



Divide 
7 



19 



48 
21 



27 " 
21 



6 groups with 
6 left over. 



^1^^ ■ 
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90-S 



^Reference \ Division 



OBJECTIVE laternalize, the _basiC- division ^^^^ 



COMMENTS Recall that basi*c division facts involve a one digit divisor, a one • 
digit quo-tient and no left overs. Two differenb models of division are pre- 
sented here. Activity A uses measurement to see how many sets of a given 
size arc contained in • a given set (the large set is '^measured" in terms of 
the small set). Activity B uses partitioning to separate a set into a given 
number of subsets of equal size to see-how large each subset is ' ( this is 
sometimes known as "diwy-up" division ). Be sure to provide iJSrcs ot practice 
, with each model. One or the other of these models will apply in division 
story problems, so -the pupil must be familiar with both of them. / p 



PRE-REQTJISITE OBJECTIVES 87 -S 



ACTIVITIES 

I. ■ ■ .■ ■ • 

A. SEPARATING SETS WITH RECORDING 

MATERIALS: Counters'^ set indicators.' Repeat Activity A* of Objective 87rS with 
recording. ' " 



EXAMPLE: 



Original set si-z 
S^arate by sets 

Original Set 
' Size 


!e 24 ^ 

i of size 6 

Separate By 
Sets of Size 


* 9 

1 Number )' 
of Sets" 


24 


6 


4 



Record several examples using a variety of sizes. 



Original Set, 
' Size 


Separate By 
Sets of Size \ 


Number 
of Sets 


24 


j 

6 


4 


35 . 


*^ 7 


5^ 


28 ^ • 


4 ^ 


7 ^ • 


> 




a 








1 ^ • 







- J . - 



90-S cQnt^d> 



Reference Division 



I 



.B^ " MODEL. VAMLATION-'-r-f::^^^^ _ • : , " . ' . ' 

Ask. th[e Tp^upii to. di^ how many counters are in 

.' each. set v-';.^^^^^ the answer on the chart. 



Original 
Set Size 



Niimber^6f.'-'-> 

- .-•'Se:ts^'--^;'v': '"■ 



'Ilk . - 



c; 



■v.^ Size -of 
-.Each Set 



#se the -iii^ A and B to xebofdi Use these - ^= 

_ ^formats,.... Mal^;--a^^^ 7 sigiu V. , I.i'^r'^-V? ^^^V•::■.;^-"~~:^^^^^^^ . ' 



MM:eRIAI5- jDittos, ^workiheets^ f lashcards 
DIRECTfC^f ' Pro'^ride lots ofl-^ractice. " 
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91 -S 



Reference - Diyis ijon 



OBJECTIVE Develop the tradijtional division algoithm using one- digit divisors 
with one or two digit dividends. 



COMMENTS The -traditional algorithm uses the 'largest iJiossible multiple. In 
Activity A, the pupil determines the largest multiple, a skill necessary for 
the traditional algorithm presente,d in Activity B. These pror sms involve 
1 digit iquotients. In objective 12 1-S, problems with more 'than 1 digit quotient 
will be eonsidered. 



PRE-REQUISITE OBJECTIVES 90-S 



ACTIVITIES 



A. TRIAL MULTIPLE 



DIKECTIONS: ^ Start by asking, "How many 5's in 27?" Ask what is the largest 

number of 5's in 27/ It is 5. ' * \ 

How many 6's in 47? What is the largest multiple of 6 in 47? (If a child answers 

36, ask how many left overs? 11 ) Is there a larger multiple? Yes. 



Given 
Set 



Record, the information on~tJi^e chart. 

Groups 



Grouping 
"Set 



Trial 



Left 
Over 



27 . 


5; 


5 




2:> 




• ■ • 6 


6 . 
7 


36 


■11 










5 
7 
8 

\ 9 


1 

40 

^ 56 ^. 


38 
22 
12 






29 


^ 3 


1 

7 


21 


8 






24 / 


If* 

4 


- ■ 6 , 
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91-S cont'd ■ - , / Reference Division 



B . TRADITIONAL ALGORITHM 

ACTIVITIES: Use the new format with problems on the chart ii^ k and explain 
each part. 

5 groups^ 



grouping set 5 [ 27 'given set 

25 trial multiple 
2 Teft overs 



PRACTICE ^ _ ■ 

Use the .^itto's and workbook pag^js . * ' 



92 



Reference Categories 







^ ^ 








OBJECTIVE Detertnine how a 


set -of 


given size 


can be modeled .«s 


^ recpangle. 


COMMENTS The pupil shouid 


be aware 


that a square is a 


rectangle 


-but not all- rec- 




. • ■ - 






- * 


' - . 9 ■ y ■ 
, > ■** 


. .^RE-REQUISITE OBJECTIVES 


« " 
70-G 


























ACIIVIIIES 








A. ' BUILDIHG RECTANGLES 













^ MATERIALS: Use objects, of uniform width and^ height. " ^ 

• DIRECTIOIK: Group different size sets in rectangular arrangemaiits and record. 
- . " See sample arrangement of cubes below. - . - ' 



6 X 2 . =» 12 



B . PRDEEETY -CHART 



MATERIALS: Objects of a uniform widtH and height.- Teacher ' prepared ditto with 
chart as shown in sample (children to fill in yes and no in blanks). 

DIRECTIONS I 

Step (I) Beginning with a set size of 5, the c^i Id determines if he can -arrange 
it Into a rectangular pattern of I x 5, then determines if 5 can be arranged 
into" a rectangular shape other than 1x5 and last if it can be arranged Into 
/ a square. At each step, he tecords yes or no in the*. appropria;te place on the 
/ • chart. Then proceed?, to the next number. Do not use the number 1 as a .model. 



ERIC 
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1 , 



2-Q cont'd . ^ ^ ^ • ^Refe??ence Categories 
' : : — :: ^ : ^ 



^ ■ 

■- 


■» • 

-'Rectangul.ar 
Arrangement • * 
• of 1 X N', 

■ 


Rectangular * ^ ^ . 
; Aixangement^ 
• other thail^ 
^ 1' X N Or N k..l ^ ' ' 


» ^ . . . • 
Square 

Arrangement - • 


' 5 




no 


. " . no - 


6 > 


' . yes ^ : ' 


- ' yes 


. no ■ 


7 


yes 


' " . . iio 


no ' ' 


8 


' yes ' , 


yes . 


no ^ 


9- ' 


.yes 


yes 


yes ^ 




, ^es 


yes 


yes ' r- ^ 


-3 


^ves . ' 


^ no 


■ no ^ • 


^ 2^ ■ 


yes. ^ 


yes. . 


no' ^ : , , 


. 10 - 


' . yes • • 


' ' yes ^ * ^ 


.no fi 


11 


yes.. 


■ * no . - 


no . t 


.12 V 


' • yes 


yes 


- ' no > . 


13^ 


ye V 


no ^ . 


no , 


14 


" 4 yes 


. - yes 


no . ^- 


15 


yes 


yes 


no . 


16 


yes 


yes 


yes 


17 


yes 




no 



Step (2) Tell pupils that those numbers ^ich have a square arrangement are ' * " 
called square numbers. Using the chart he should, make a list of square num- 
bers. Tell the pupils that those numbers that have a- rectangualar sh^pe are 
rectangular- numbers. Then make a list of those numbers. He should begin to 
realize "that all number^ have a rectangular arrangement of 1 x N. and N x 1* Tell 
pupil 'that numbers which cannot be arranged into any rectangular arrangement 
other than.l X N. and N x.I-are called pr^e numbers. Then have him make a , 
lis-t of those numbers* % T 

Step (3) Have the pupil conti.'aue listing the first 20 prime numbers. Lead him 
to discover that prime numbers are numbers that are not the product of any \ 
multiplication sentences (except for 1 i N and N x 1). As the pupil lists prime: 
such, as -19, 23, 29, he can confirm' them by seeing that the objects cannpt be* 
patterned into* rectangles other thain 1 x N and N x l,ybx^ It may becom'e more- 
impractical to model as' tht primes get larger. ^ *> 

Step (4) Tell the pupil that all numbers which are not primes are called" compo- 
sites-. List compos i-tes from the chart. ' ^ - 



'93-C • ^ ' " Reference Types of Numbers^ 

OBJECTIVE Pattern pbjects into as many rectangular arrangements as possible- and > 
record factors^^ - ^^^r^ . » ' ' , ^ , - . - - 

COMMENTS Introduce the' term ",f actors" as a general term ^o replace both multi- 
prlier and multiplicand, ^ * . ^ ^ ■ 



PRE-BEQUISITE OBJECTIVES 92-C . ^ ' 

: ACTIVITIES " - : : ' 

A. MODELING RECTANGUALR AKRANGEMENTS ^ , 

MATERIALS: Objects of xmiform width and height. . , ^ . 

DIRECTIONS: Pupil takes object and determines if they .can >vbe^ arranged in a 

rectangle of 1 then 2 x/ 3 x ^ etc, and" records 

the rectangular arrangements. : 

EXAMPLE: ' ^ - • ■ ^ 

.12 = i X 12 . 
.2x6 . 
3x4 ' 

■ • '4x3 ' . ' 

6x2 ' 
12 X 1 " - 



Tell pupilsi that the nanJe given those ntmibers in tfe<?' chart are called fac?tors. 
On a separate sheet^ keep'^tabs of the factors of numbers 2 - .20. Circle those- 
numbers that are prime numbers. - , 



93 -C "Cont'd. 



vRefere'hce Typ'es of Nraabers 

: "J • 



The factors of 



<s>- 




> 2 








Ij 


,3 




► » "l, . ' * . • 


4 


1, 


,2,4 








1, 


> -5 ■ - 




' A 




1, 


2, 3, 6 


■ " 


** . ■ ' 




1, 


7 _ 


- 


" «■ - 


8 - 


T 

1, 


2, 4, 8 
3,. 9 






9 - 


1, 






■ io - 


1, 


2, 5, 10 






12'/ 


a\ 
I, 




6i 12 


, ' or 




1, 


13 






14. - 


1, 


2, ?, -14 






15 - 


1, 


3, 5, 15- 






16 - 


1, 


2, 4, 8, 








1, 


17 






-18 - 


1, 


2, 3, 6^ 


9, 18/ 


- - ■•: . • 




1, 


19 






20 - 


1, 


2^ 4, 5,_ 


10, 20. , 





Find factdrs f or . other nnmbers without using mo'dejfcsT-v' You can. use this form: 
Do not continue factoring the 3 and 8. That .will, be dene in l^e, next objecti-t 



J Reference Tj^es of Numbers 



OBJECTIVE Faqtor^a nu mber into prime factors.. 



COMMENTS This objective develops a factor tree. ^Do^ several ^different examples. 



IRE-REQUISITE OBJECTIVES^ \ ' 

j;. - "' - ; » - .. • — : ^ 

' '/ ■ , , ACTIVITIES' 

.-" -• ■ ■ ' " * "■ ■ ' ' * ' . " , 

A. - miME FACTORS ' " " ' : ; 

ilATERIALS: Chalkboard , ■ ^ * ' ' * ' / 

DIEIECTIONS: Choose a number and find several pairs of 'factors in,;the ntunber. 
Have the student's refactor^any factor they tan. When the sti:&ents write the 

product. Have them list the primfes^^from smallest to largest..- ■ 

NOTE: No . matter whicfe pair/ of initial factors were used, the prime factor^ 
are the same, • ^ . ' ■ - - 

. a*^ V ■ . ■ .. - 

^ - - . 24 ^:2.2-2.3 . ^ ' 

. •/..■.."■ ■ - - 

"^.-X /\ . /\ = 2-2.3-3 

~ ■■ ■ ■ ' />o ■ . - . ' : 

i . • : / V , . ■■ " / 1 " ■ 

.1^ ? Ar/C. _ ■ / 1. 70.2-5.7 . . •■ 



\ 



95 -J 



Reference Multiplication 



, ■ i!,. ■ 1 - _ 

OBJECTIVE. Identify and record fcommon 


mu Itip les « 










:-. . 






J 


ERE-REQDISITE OBJECTIVfeS / • 


r 


i. . • ^ 


t 





PRE-ACTIVITy 
MUI^nPLES ^ , 



EXAMPLE- Multiples of 4: 4, 8, 12, 18, .20... ' 
^ Multiples of 12:. 12, 24, 36,' 4*8,. 60. ... 



r 

Q 

t 

>^ * 
* J * 



ACTIVIIIES 



A. TEACHER-MADE DITTO 



MATERIALS:, Colored pencils or- -crayons, pencils. 

Teacher-prepared ditto as follows, 

Examplei . i > 




1^ 


HA 




^9 


3o 








S>.7. 





3 








-3"? 






lo 


Ho 






too' 










% 


IS ' 


MS 






loo 


-IS 




15 




Hi 




42 





30 



30 



5 






















3 













































.vii.,^v. , iioiv uAic t'ujjixa : i_u stiLciut::^ ti.oxor, or cxrcxe common multxpies c 
the first two numb ers in each double row; then record those at end. For 
tbre;^ rows, -ask. the pupils to record "the nniltiples and circle the conmon 
multiples,' This may be done with three or* more numbers in first cpltimn 
and as many jnultiples ;.as teiacher wants, " " > =- 



210 

239 - 



95- J • cont'd*- 



Reference Mult ipTicat ion 



T 



FRACTION STICKS 



MATERIALS: Popsicle sticks, tongne depressors/ or similar items f oi^ each ^ hl ld* 



DKIECTIONS: Have each child write mttLtiRlication facts on his own set of "frac- 
tion sticks" as shown below:' , * J , \ .a 





2 


3 


^4 


,5 


6 


■. 7 


.,-8 


^9 




2 


4 


6 


8 


10 


12 


14 


16 


18 ' 


• • 


3 


'6 


9 


12 


15 


is" 


21. 


24 


±r 




4 


8 


12 


16 


20- 


24 


28 


32 


36 





1 - 

Make sticks for multiples of all numbers; 1-12^= These ^ticks can be tised for 
^nimiber multiples, equivalent fractions , common denominators, ordering of 
fractions, a ufi addition and subtrkction of fraetionl^ For example: , • 
The "2" stick gives the first mKtltiples of 2 (eve^^umbers ) • 
The ."7". stick gives the first multiples of ?• 
The l£ast ' Common Mai t^le (LCM) of 2 and 3 is ;6,. 
'Using "2" stick above the "3" stick givies the first equivalent f^rms 

of the fraction 2/3. (i.e. 4/6, 6/9,^8/12,.^.) ^ ' V : ^ 

To order' the fractions 2/3 and 5/7, place the "2" above .the -"3" and the 
"5" above the "7'', find the KM (35) and see which nxmierator is largest. 
To add 2/3 ^d 4/5 (avoid using the same digit more than once) use the "2" , 
. above the "3" and the- "4" above -the ^"5", shift one pair 'until the LCM 
or anotij^r multiple,' "line up V vertically;, then add the numerators -k Empha 
size corDjnon lower multiple. 




■ « 



^ 240 - 



y 



5?" \ 



- 96rG, 



Reference Geometry ' 



OBJECTIVE , Learn the formula for, the area^of a right |:riangle. 



COMMENTS The formal a for the area of an arbitrary triangle can be^eve loped 
later. In going fron^ Activity A to-i^tivity B introduce the term "base" for 
"length". When the formula for area is developed,, emphasize that^ it is the 
height times" base divided--- by 2 rattier than % the hfeight times base (they 
haven't, mul tip led by fractions, yetl ) - ^ ^ . 



PBE-REQUISITE OBJECTIVES 70-G- 



A. 



ACTIVITIES 



A. GEOBOARD ACTIVITIES 



MATERIALS: Geoboards, rufcber bands,. -dot paper and pencil. 



^DIRECTIONS: Vave the pupils record heights, lengths^ and \reas of ell figures 
in this activity. By the-end,of step (10) the pupils slibuld realize that the 
area of a right triangle is ' the area of its corresponding rectangle divided 
by 2. i;-^ ^ - ... , . ; 



(1) Have the children make a square of one unit- on their Geo-Boards and stretch 
/ a rubber band from comer to comer of the square (diagonally) as shown in 
Figure '1. '^Have them draw a one-unit square on 5 x 5 dot paper, and theji dtaw* 
a line diagonally to divide ^^he- square.^ They should thenr-cut out the^^square 
and fold it on the diagonal to make two triangles. Have the children .compare 
the area of the square"^ with the^rea of each triangle . ' 



B. 



0 



Figure 1 



(2) Have thk c&ildren make a' two -unit rectangle and divide it into two equal 
tri^gles by drawing a rubber, band diagonally rfrom comer , to. comer (See 
Figure 2). Asfc^ themr^how the area of ' e^ch triangle comp^e's *with the' area 
. " of the rectangl^ ^ ; ^ - ^ ' 



A. 




Figure 2 
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96 -G \ cont'd 



Reference Geometry 



(3) Have I the children make a^fo^r-imit^'rectangle or square and have them make 
two equal triangles by stretching a rxibber bancf along a diagonal as shpjm in 
Figure 3. - How does each_ triangle compare in area with the\area of the^. rec- 

. tangle? ^ ^ - ' ' ^ ^ . - ' . * 















■ 1 








h 




Figure 3 



(4) Haveu/the children cbpy^ on their Geo-Boaxds or on dot paper the pairs ^ 
pf triangles' in Figure 4. Each small triangle equals one half a square 
unxt^ Each large ^rian^Ie equals one^ unit. Have the children compare the 
height:- and length gjc each pair of triWigles. Conclude that if the height 
^^^and -"length- a^e interchanged the area 'remai^ the same. 



2i 

Figure 4 



96^G V cont ' d * 



Reference Geometry 



(5) .-Have the children .copy the two shapes in Figure 5 on tJieir Geo-Boards " ox^on 
^dot paper. The area of each of these' figures is one square unit. Have . the' , 
/childrfen compare ^he heights and Lengliis of the square and triangle, ' /■ 




Figure 5 



(6)' Have the chiidreri make a rectangle on £hei?L Geo-Board^- or on dot paper* ' It 
should be tW9 units wide and four units long, /divided "hy a diagonal, (See Fig 
ure .6)w Ask them to find the area of each triangle and the area of the rectan 
gle. • \ 




, , ' Figure 6 . " 

(7) Have the children make a triangle that h^ a height of four units atid a len- 
gth of one tmit. Have them make another triangle with a height of two units 
and a length of two" tinits, as shown in Figure 7. Ask th^m tc^ compare the 
arenas of the t^o triangles- . . - 




A.: 



Fi'gu^ce 7 •'1 



t -. 




ERIC 



(8) -Have the pliildren draW^ on dot paper a triangle with a height of three units 
and length of two tinita. Have them make another triangle with a height of 
gix units and one un^it in length, (See Figure 8). Let th* children compare , 
^'e areas of the^triar^gies, ' u * 




Figure J ^^ '^ 



(9) Have the children draw on dot paper the two triangles shown in Figure 9. 
Triangle 'A has a height o-f four units and is three units in length. \Triangle 
B has a height o£ f ive units and is two xinits in length. Ask which triangle 
has a larger area. ^ ' 





^ VB. 



F.igure 9 



(10) On the^ Geo-Board or on dot paper, have the children make^ a Vriangle that < 
has an area oi one (square .unit and a rectangle that has an^rea of one square 
unit. (See Figure 10) ^ • . . ^ ^ 



■ □ :• 

Figure 10 
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96-G cont'd., , .? ./ " ' Reference Geometry 



B. ^FINDING AEiEA:pF oSlIAUGLE 



MSTER^^ scissors, ruler, pencil 

. DIRECTIONS Make any; ^ same shape and. .size. Put them 

together, to form a rectangle. Recall that the area of . the rectangle is the 
base times the height. Therefore, -the area of the right triangle is the" 
- base times the height divided by 2.-, , ^ ' 





/ 
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GENERAL REMARKS^ This sequence of objectives is designed to review and extend 
some of the concepts involving fractions. - , - " ; 



97-C 

i • 



Reference Fractions 



a ^ i _ ^ 

OBJECTIVE Name a fraction from a model or make a model' of a fraction. ^ 



COMMENTS^ / The pupil should know that the denominator telis the number of equiv- 
alent parts; and the numerator tells how many parts are con3idered. They do 
not have to know the words denomdLnator and ntmierat^^-^^^cessarily . Be sure 
« model fractions greater than 1. , . C ^ 



.PRE-REQUISITE OBJECTIVES 31-C, 30-C, 29-C 



ACTIVITIES 



A. PAPER FRACTIONS 



MAIERIAI5: Construction paper circles, squares,, rectangles, triangles^, scissors- 
(Teacher would be -wise , to make some guidelines for "cutting- into thirds, fif- 
ths, and nineths.) ' . 

DIRECTIONS: Hold up a figure, cut it^ into equivalent parts. Ask the child how 
■many parts were cut. Write the number of parts. Hold up one of the parts. 
Write one and the fraction 'line over the number parts. ^ 




1 of 4 parts, is- one fourths 



Continue cutting figures into equivalent parts, qpunting the par^ts and then naming 
a^art of the figure, ^ • 



VARIATION: Flannel boards an d fla nnel may be used instead of paper. 





Also il^lxistrate 3/2, 11/8, etc. -More than one-figure wil-1, of course, be needed. 

EXAltfPIE; 

Y/////X////A X////A. 

5/4 



EMC ^</r y^L^k:. 




my. 










97 -C '^contM * 



Reference^ Fractions 



B, CUISENAIRE FRACTIONS 1 ^ . — 

.•MAJ|;b¥AT;5?: ^ Cuisenaire rods , chalkboaard 
'DIRECTIONS: Use the rods to model fractions, 



f Orange 




- Yellow 


yellow 1 




Oxany; 




* 


r 1 r n 


1 r l.r 








blxie 






K ] z \ z 






^ brown 




r" 1 r |r 


- t . 





<9i 



orange 




St • 


r 


r 


r 


r . 


r 



9f 



I'RACTICE 



Ask, "How inany yellow jnake the orange?" 
Write 2 on tiie board. Move 1 yellow and 
;. show . the^ pupils , that it is 1 of 2 equal 
parts. Write the -fraction as % one half, 

* , ' ■• . 

Ask", ''How many red make the'orahge?" : 
Write the*' 5* ^ Move two. Ask \he pupils 
how -they would name the two parts . " 
Continue with each model. ' ]^ke new, ' 
models. ' ' 

Emphasize that a fraction tells the 
number of equivalent parts • 578 is • . 
5 of 8 equai parts. ' 



Also model fractions larger than 1, 
e.g. "e^ red rods -is 6/5 of an orange rod. 



MATERIALS: 



dittos 



DIRECTIOlfe: What part of each ffgiire is colored'?''- 



□ 


■~n 







.1; 



NOTE: If you are Ixicky, you'll find pages^ like this in a workbook. Be sure 

to include some fractions not modeled in class (they, serve as a. simple test). 



D. KAME'EACH FRACTION 

.1 . - ■ 

MATERIALS: ditto sheet 

DIRECTIONS: Have pupils complete chart. 



^* cont'd. 



Reference Fractions 



/ 




# 








































J ■ 






B 











Answer to Activity D Chart 







- / ■ - • 
a. 


7 - ■ ■ ^ • 


I 


/ 


i 

H 




T 


J- 


T 




■ ':)'■-' 

8 






s 




/6 /tf' 


,/ J_ 




72 TZ 


J- i 




M /- 
/6 
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Reference Fractions' 



MATERIALS: ^ Dittos and workbook pages* 
DIRECTIONS: 



Color 3/8' of 
the circle. 




Color 2/5 of the 
rectangle. 



Color 1/4 of the 
circle. 




Color 4/9 
o^i- the 
square. 




Can you 
Can you color name 13/9 

5/4 of the circle? of the 

square? 



i 
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^98 • C * , ' ' ' Reference Fractions 

OBJECTIVE Arrange fractions with like denominators according to size, / 

COMMENTS You xd.ll want to introduce the symbots ^'<"^and for "less than'*^ 

and' "greater than" respectively. 



PRErREQUISITE OBJECTIVES 97-11 . 

" > ' 1 ^ > 

: . ACTIVITIES ' ' ^ 

A. COMPARING FRACTIONS ^ , - 

MATERIALS: Models of fractions from objective 97-C. • , 
DIRECTIONS: ^ 

1. Choose a set of related fractions — Ij 2, j^, » » * j_8, 

- 8 8 8 ^8' * ' 

Have the pupils name the iEractions, ' * . 

\ ■■ ^ . ■ ■ . ^ \ . " : ■•■ 

^^Repeat with other, related fractions. 

Choose S-pr 4 related fractions — l^^ 2> Have the'pupils name the 

fractions and sequencfe, them ^ ' 8 '8 8* 
from smallest to largest; . v 

-'3, Write several related fractions i$x ^rambled order on the chalkboard or on 
note cards. Ask the pupils to put the fractions -iiivorder from smallest to 



B. - MODE-L' BIG- 'AND LITTLE "FRACT'ONS , " ^ 

• • - ^ 

MATERIALS: Models of fractions.^ 

DIRECTIONS: Ha-N^ the students .make a model for some fraction. 
Fifths for example:' 



orange 



Ask the students, "Which- is greater, 1^ or 3?" Make them show why. "Which'is 
. ' ' ^ ' 5 5, 

greater, 2 i-" Continue wi^h other models: , - 

. >\ ■ '5-;. -5 - • r ■ ' "\ . . ^ ■.Z, / 



. 98-C- • cont'd 



Reference Fractions 



„ CL. PRACTICE ; , ■ 

MATERIALS: Teacher-made dittos and workbook pages. 
DIRECTIONS :^ Use> ^ to compare these fractions. 




Jr.' 
■/a 



' o 



/<5 



/ 



r 



22 
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Reference Types of Numbers Fractions 



OBJECiiViS Compare , and name equivalent fractions. 



COWMENTS 



PRE-REQDISITE OBJECTIVES 



t 

\ 

A. 

MATERIALS: 



ACTIVITIES 



Ditto shocBa below. Dir-ections following chart. 



■ X 




1 ■ 


J ^ 


3" 


4 


5 ,. 


6 


-7 


r 8^ - 


9 


0 . 




0 


* 0 


0 


0 


0 


0 


' 0 


0 


0 


1 




1 


2 


3 


• 4 


5 


6 


7 


i 


9 


2 




■' 2 


4 


6 


8- 


10. ■ 


12 


14 


16 


18 


3 




3 * 


6 


9 


12 


15 


18. ' 


21 


24 


27 


4 


t 


-.4 . , 


. .8 


12 : 


16 


20 


24 


28 


32. 


36 


5 




' 5 


10 


.15 


20 


25 


30 


35 


■ 40 


45 


6 ^1 




6 


12 • 


18 


24 


30 . 


36 . 


42 


48 


54 


7 




7 


. 14, 


21* ^ 


. 28 


35." 


42 


49.. 


56 


63 


8 ■ 




;„& 


IS- 


24 


. 32 ' 


401, 


48 t 


•56 


V 

64' \ 


■72:' ■ ■ : 


9 




9 


IS 


27 


36 


45 


54 ' 


63 ■ 


72 


81 



DirectionsT • Use a multiplication table to ^how equivalent fractions. Cover 
spaces betweeiL ntimerator and denominator.^ 'For example: O^o show. 1/3 cover 
the space between 1 and 3, ^ • , ' 



Example: 
; paper 



ERJC 







1 1 12 13 14 1 5 
1 3 " 1 6 1 9 1 VI 1 15 


1 6 j 7: 1 8 1 .? 
1 18 j"2i^ |24 ' f 27 
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1- 




73. 






% 'A % 

















1 










'/e 


'/» 






:V8 y» 





'h ^ 


72. 




Vs 




Vs 















D. HIACTICE DITTOS FOR EQUIVALENT FRACTIONS 

MATERIALS: Dittos similar to the two below; crayons. 

■• ■ ^ ■ ■ . « . ■ 

DIRECTIONS: Have the pupils fill in the blanks witt equivalent fractions. 

• 1- 



1 



••'/2 



: ^ — ^ 










■ 






78 


. '/a 


'/s 


''is. 




a)-. 2/4 = 






-b) 


4/8 = 







■1% 



c) 1/2 -= 



d) 3/4 = 



99 -C co*nt'd. 
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Variation: ' 

4 ' . . . 

MATERIALS': Popsicle s'ticks. 



DIRECTIONS: i^rite the multiplication tables on popsicle sticks. Place the two 
sticks together to form the fraction line,. 
Example--Etiuivalent Fractions for 4/6 / 








4 


8,- 


-12 ,. 


16 


20 


24 ■ 


28, 


32 


V — N 

36^ 




■ ■ . _ — ■ s ■ 


"6 




6- 


12- . . 


18 - 


24- 


30 


3'6 


42- 


48 


54> 



v 



MATERIALS: Flannel hoard ai^d geometric shapes cut from flannel. You'll need 
circles (all the same size-) of differenct colors /Cut into ;hajtves^ thirds , 
■ fourths, fifths, sixths, eighths, ninths, and tenths of squares (all the same, 
size) cut into halves,^ thirds, fourths, fifths, sixths, ei'^hths, ninths, 
.and tenths. r . ' 

DIRECTIONS: 

a) Let the pupils experzEent to>see which pieces can be stacked exactly on 'top: 
of^each other. . 

b) Start with % and ask pupils how many ways they can make Record the answers' 
on the chalkboard. 

Example: 1/2 ^ 3(6 = 4/8 ^ 2/4'= 5/lQ 

They might also make 1/3 + 1/5 and 2/5 + 1/10; or: other combinations. 
Continue with 1/3 =3/9 = Z/6; -1/4 = 2/8; 1/5 =2/10; etc. 



Continue with 2/5 = 



4/8 = 



2/3 = 



and other combinations, 



Don^t forget to ask which fractions equal 1* . (2/2, 3/3, 6/6,. etc.) 



c) Make "equations* on index cards. - Have pupils see if they are equal or not 
equal. Put the answers (equal or not equal) on the back of the cards. 



^C. EQUIVALENT ROD FRACTIONS 
MATERIALS: • .Cuisemaire'. rods or multiba^se blocks, chalkboard. 
DIRECTIONS : .Experiment with the blocks to find- equivalent fractions." 



<J . 
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-2. a)' 1/3 



Reference Types 6f Numbers Fractions 



c) 2/6 = 



b) 2/3 = 
d) 4/6 = 



— 1 ' 1 








f 7. 




7c 


7t 


7,^ 





E. • HRACTICE DITTOS FOR EQUIVALENT FRACTIONS 
MATERIALS: Dittos as shown below. 

Jr-* . 

DIRECTIONS: Have pupils fill in the blanks, 
1. 

a) 



1 



c) 




m 




b) 



c3) 



3. 



a). 




a) 




b) 




b) 



ERIC 
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V 



if, -INEQUALITIES- v — - 

MATERIALS: Dittos as shown' below. 



DIRECTIONS: 'Have pupils cplor in the fractional part "and then fill in" the blanks 
with^ y. or ^ . X ' , ' " 



a) 374 2/4 



b) 2/4 . . 3/4 



c) 2/4 



1/4 




d) 1/4 



1/2 



G. -FRACTION PATTERNS ; " 

MATERIALS: Chalkboard, activity cards if you want;,- models for fractions. 

.. ■ ■ ■ . • ■ ■■ ', ''^ . ■■ " . : ■ • 

DIRECTIONS: Some pupils enjoy finding patterns with equivalent fractionsV Start 
: by wrl,ting\part of a fraction on the chalkboard. 




2/6 



?/I6 ^ 



Ask the pu^ls to finish the pattern. They may use the models. Start the 
next pattern on the chalkboard. 

1/3 = 2/6 = 3/? = ?/l2 = ?/? = ?/? = ?/? 

Continue starting patterns on the chalkboard, giving fewer clues each time. 
Or .have the patterns started on activity cards. . Let the pupils work alone. 



Include 1 = ?. /? = ?/? = ? / ? 



GENERAL REMAkKS Volume measnre pertains . to three-dimensional measurement of 
solids* ' . 



• ^^"G * ^ , r Reference Geometry 

* * ' ^ t . 

^^ OBJECTIVE Discuss and define a unit of measure for volume > '. 

COMMENTS This is a pre-activity for developing the concept of volume. Try var- 
ioTis kinds of material to measure volume and show difficulties. Lead to cube; 
show use of standard cube, even when, measuring Ixregular volume, e^g., cy- 
^linders . ^ " * 



PRE-REQUISITE ^)Bjt:CTIVES . 



ACTIVITIES 

A. MEASUREMENT OF VOLUME 



\ 



MATERIALS: Different size and shape containers;- water, sand, marbles, etc. 
(NOTE: Containers should have different shape but same volxmie or, 'same* 
shape but different volume, or may be different in shape and volume. 

DIRECTIONS: Place two' containers (having different siiape but same volume). 

Example: ID - Pint - 0 Fill one of the containers with one of the above; ' 
ask, "Will the sand fit in the other container?" -Ask child to come, up and ' ' 
fill the other container with the sand. from the first container. Ask, "Are " 
the containers , equal in volume? How can yoii tell?" ^-^Rejpeat, using containers 
which are not equal in volume. 



B. . MEASTJRIIJG WITH BEANS A^ro -B;B. 's'. - ^ : ' 

MATERIALS: Jars, plastic containers, beans, b.b.'s^ etc. 

DIRECTIONS: Take a container (any container you wish to use --a square based* 
container may work best). Put beans (or whatever you. choose to use) into the 
container until it is 'filled. Then count the number of beans used. Repeat 
with different containers and different fillers. 



■ C. 3 DIMENSIONAL FIGURE ' 

MATERIALS: Shoe" boxes, milk cartons, cuisenair^rods or multibase blocks (if 
available), plastic freezer. containers, cubes, ABC -blocks. , 

O - 259 - ' 
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100-G cont'd* 



Re f e r enc e Ge ome t ry 



DIRECTIONS: Take a 'large cube, have pupil fit smaller cubes inside* When one 
of the container^ 

them* 1 . 

I ■ 

NOTE: Number of small cubes counted , is the volume* 
VARIATIONS: Do other models usi^g materials listed. 



4 



\ 



V 



} 
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Reference Geometify 



DBJECTIVE Develop formula for measuring rectangular solids, 



:OMMENT? 



PRE-REQUISITE OBJECTIVES 100-G 



^ ACTIVITIES 

V. SMALL GROUP ^ , \ . . 

■lAIERIALS: Miiltibase blocks or wooden cubes, ice cubes. . ^ ' 

)IRECTIONS: Tell children that they are goi ng tog build a box. Teacher says," 
"Our box is this long." Set out. blocks. □ ' Then say, "Our box is 

this long (point to blocks) and this wide." Set out blocks. 

xn 

lon3 

'Our box is this>-long, this wide, and this high (stack at one comer)." Have * \ 
student build^a box. After this is done^ askj "How inairy blocks does our box 
hbld?" Child counts. After this has been done several times using different 
lenghts, widths, and' heights, review what has been done. Ask, "What did we 
^o?" (built a box) "What did we need to find that?" - (We need length, width 
and height). ^ . 

;o back to one of the boxes inodeled before. Ask, "How long is our bocc?" (say 4) 
"How wide is our box?" (say "Bft>w high is our box?" (say 3) Write these 
numbers down on the chalkboard. 4 2 3 Ask, "How Tuany blocks^ could the' box 
hold?^V .(24) Write on chalkboard. . 4 2 3 24. From the chart you . have made ' 
of the various volumes, see if the children can guess, the formula for volxnne. 
; If not, point out the product* For example: > 4 x 2 x 3 24 

>^y, *Ve aare looking ^or the volume of our boxj- how much the box hp Ids or how much 
space is inside the box. We found that we can multiply the length times the 
width times the ^eight to find the volume. We can write this a, short way in a 
formula which we can use to find ''the volume of any rectangular shape. The for- 
mula is volimie is equal to length times width, times height, or 

v= I'W'h 



3 



nL02 • . Reference Geometry 

■ ' ^ ^- \ \ . • - ^ 

OBJECTIVE^ Relate cubic measure of volume to other units of volume measure* 
- COMMEOTS- Gallons, -quartsv and- liters -a 



PRE-REQUISITE OBJECTIVES 101 -G 



- ■ * ACTIVITIES 

A, CUBES IN. GALLONS . . - ^ ' 

, ; . . . 

MATERIALS-:' Gallon, quart, pint, and liter containers, be sure to^ include sotne- 
rectangular containers like milk cartons atid a supply of cubes.' ^ ' 

DIRECTIONS:' Ask*students how mar^y- cubes in a gallon* Let them experiment to 
find out. Be certain they use the round contaxhera a^lso. i Experiment.^ 

* Ask students "Do we use cubes to measure gasoline?" "ta measure water?" 
"to measure milk?" ^ f - 

^Make a chart on the board — ask would I measure in cubes j^)r gallons? 

Volxime of cubes' ' gallons y 

milk . ^ ■ - ^ 

a tiox ^ ^ ^ _ . . \ .\ ' : 

air in a room . \ ^ ■ .... / 

kool-aid ' 
an elevator 



B. CUBIC CENTIMjETERS AND LITERS 



Ctiotie' this rela^onship is deliberate': * 1000 cubic centimeters = 1 liter). 

MATERIALS: ^Tit^OT^, centimeters cubes- ^ ! 

DIRECTIONS:- Have students experiment to find how Vmany cubic centimeters in a 
liter. Build a, cube 10cm. long, icruie, told high".! Have the students* find the 
volume. Ask if they could give tlie volume 1000 cantiinei^ers another namsr. 
Usuail/ 1000 cm. = 1 liter. " 
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Reference Geometry 



* OBJECTIVE Identify geometric shapes which are congruent. 



COMMENTS 



PRE-REQUISITE OBJECTIVES 



\ 



ACTIVITIES ' • . 

A. NEGATIVE, PICTURES . 

MATERIALS: P.aste, 'paper- (poster), vhite .and >lack construction pai>er,^ scissors, 

DIRECTIONS: Fit one sheet of white Construction paper over a piece of blac^ ' 
construction paper (or vice versa) so that they are even on all sides,;. Cut 
paper in some design. Example: p. 5^ ^ 




Paste on. poster paper the top half af tt(^ white and bottom half of the black 
t;ogether and the top half of the^ black and the bottom half of the white 
, together making two congruent pictures. ' ' ■ - ^ ' 



C0N<2«JENCE 



J. 



MATERIALS: "See the\ list below.' 



1-^ 



DIRECTIONS:' Which o jf the following figures would always be congruent? Let the 
students experiaien^ with paper models 1:6 prove their answers. 

^ a) squares 

V b^ right angles 

' c) rectangles 

d) J circles 

e) - ^guares wdLth the s^e area 

f) ' right triangles with the same area 

g) rectangles with the same area 



I 
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103-^ cont'd. : ; V Referen(ie ' Geometry 



WHICH Alffi NOT CONGRUENT " 



✓MATERIALS! Ditto (see copy on next w^^j - ^ 

DIRECTIONSr ' Student is given two copies of the ditto. Student cuts out square 
and then cuts *out along line, fits the two parts together, one on top of the 
other. If they fit evenly, they are congruent. Put an X on those figures 
for which the parts are ^ot congruent, " 




A ■ 
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0BJECT2;^VE Ideptlfy geometric shapes iwfaich are similar^ . 

COMMENTS ^imilar figures .V look alike" . TeShnically their correspondi|ig angles 
are th^same size- and their sides are proportional J, At this s ta^e, hoover, 
measure of anglets and proportion have hot ^been studied. , , 



prEtRequisite objectives 



103-G 



^ " * . ACTIVITIES " 1 

^ A. SIMILAR SHAPED . ' 1 ■ 

MATERIALS : Various geometrical shapes. / 

DIRECTIONS: Disciass -how shapes are alike. - - ; 

■* * •, ■ ■ ' - ' .■ ■ - ' • 1^ •■*".**.. < ■ ' ■■ . . ■ ' -1 ■ " . 

EXAMPLE: Take 2 squares. Ask, "How are these 2 squares alike?'V Develop the idea^ 
of similar figures, those thaj: look alike. * - V 



V 

■ -r ■ 



\ 



w 



I 



FII© THE SIMILAR FIGURES 

Teacher made ditto. Example; 




(a) Is simi^Lar to (f ) 

(b) " " " ^ 

(e) " " iil 

Oc) " - (m) 



DIRECTIONS : 



Match slnjLlar figures on dittos, 
Prepare answer she^t with some 
spaces le'f t lilarjfc:. ""v " " 



ERIC 
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STWtTJ«TTr 

HATERXAIS: Teacber made dl€:t:o (see example) y. cr ayon s » seizors > 

KRECnONSr Color the simi lar flgores different colors^ cut them oat: ^ and stacic 
■ them,: ■■: • • ' 'i^^ - r . " 




Note: The ditto shows? only^tjro figures, several can be used. 




D. ART PROJECT 

KA THt lA LS : I>ittos~ on next two pages ^ scissors, paste, crayons, poster p^per . 

DIRECTIONS Give pupils ditto copies of the n^rt: two pages^ Have them cut 
out the figures, collect similar figures, color them, and make a poster. " 



0(j 
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105-6 * ' • Reference Geometry 



OBJECTIVE Measiire with fractional units > 



COMMENTS This 'is linear measure. "Earlier, the measurements were in exact units, 
now fractional measurements will be made* 

PRE-REQDISITE OBJECTIVES -97-C, 56-G 



. . ; . • . ' : > ACTIVITIES 

A. MEASURING 

MATERIALS Ditto like the example below. 

DIRECTIONS Trj^to find the length of WZ. I _ — _ 1— — — 2. 

Can you say WZ 3 Inches? Can you say WZ ^ 4- inches ? 

Since WZ ends halfway between 3 inches and 4 inches, we say WZ 3% inches* 

How long are the following line segments? 

C D - 06 — - _ • finches 

y . ... - . ' / ^, / _ / ■ 

E : : F - EF = inches 



IJ ■= 



Did you remember to write the word "Inches" at the ^end of the last two blanks? 

How long is QV? .' • ^ ' ~ ■ ' ' ' ■ . ■ ■ ' " / 

This is V inch ( / r, th is is 2/4 ^qr % inch ( : j , and thi^^s 3/4 inch 

f Y, 7ft>B- TTTAans that QV = 2 3/4 inches. - : - 



L05-G cont^'d. 



Ifeasxire each of these line segments. 

■■(1) 

(3) ■ •■- • ' 

■ . (4) J __i 

(5) ' • . ' ' ' ■ • 



<6) 

(8> 
, (9) . 
(10) . 



Answers : 



(1) 
<2) 
(3) 

(5> 



_inches 
inches 




(6) 
(7) 

(8) 
(9) 

(10) 



>id you remember to write , the word "inches " in blanks (3) to (10)? 
«iich line segment is just as long as QV? " \ 



2iO 



i 
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1,06-G . — . / - ' . "Reference Geometiy 

OBJECTIVE Deter"'-^'"^ the longest and shortest curved line segmei^s* 

' ■ ^ 



COMMENTS . l u " objec t ive 7-G straigjtxt line segments were compared. The^ abilty 
' to determine longest curved lexxgth is more difficult because , first the prin- 
ciple of conservation of length must be developed. 



PRE-REQUISITE OBJECTIVES 7-G 



ACTIVITIES 



A. COMPARISON 



MATERIALS: Same as activity A, objective y-GTwith curved instead of straigjit 
segments on some of the rectangles. - v 

DIRECTIONS: Compare the lengths of yarqi as in objective 7-G. The pupils 
should guess the longest and shortest before they compare. - : 




ALPHABET MEASUREMENT 
MATERIALS: Set of block letters of. the alphabet. 

DXRECTiONS: Have pupils compa^ letters of the alphabet for total length. They 
. can measure using^ pieces of/ yam,/ put end to end if need be. e.g* K will need 
3 pieces. , ' / 
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Reference Types of Nxmbers (Fractions) 



OBJECTIVE Mtil tip ly fracttbns less than 1. 



COMMENTS Recall that "of" means "times". Do many examples in each activity/ At 
the conclusion of the activities the pupils should see that the numerator ahd 
denominator of the product are the products* of the numerators ^hd denominators 



of the factors, respectively. 



Thia is tiie rule for jmiltiplication. 



PRE-REQUISITE OBJECTIVES 97 -G 



ACTIVITIES 



A. DOT TO DOT FRACTIONS 



MATERIALS: Dot paper and pencil, . 

■'■ ^ ■ ' \ .. ■ ■ ■ ■•■ ■ . . - ■ . 

DIRECTIONS: .Teicher gives pupil a problem and has him model i^ on the dot paper 
by drawing" in squares to represent the denominators of the fractions. 

■ .• - . ' ^ ' ' - * ' ' " ... ■■ 

S/4 X 2/3 would be a rectangle 4 columns by 3 rows. Pupils would mark, with 
an "ic", 2 of -the 3 rows. This illustrates 2/3. Then circle 3/4 of the 
columns. The circled x's (theire are 6 of them) represent the numerator, the 
total number of squares (12 > represents the denominator. ^ The answer is 6/12. 















X 


X 


X 


X 


X 


X 

















X. 








-X 



Do several examples of this modeling, using fractions less than 1 for- both fac- 
^ tors. (Factors greater than 1 will be modeled later. ) Have the pupils record 
the results of each example as folloys: 



Numerator of 
Multiplier 



Numerator of 
Multiplicand 



. Denominiator of 
Multiplier 



Numerator of 
Prodtict 



Have th^^Lpil try to guess 
the - rule for determining 
the humRratoy and <ienom- 
inator of' the product. 



Denominatolr. of - 
Multiplicand 



Numerator of 
Product 
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B". GABION FRACTIONS 



JIAIERIALS: fi^g cartons, marked (poker chiijs, bottle caps, -pieces of paper) 
paper and pencil for recording. 

DIRECTIONS: Teachet gives pupil a problem and asks him to "model it using egg 
- cartons and markers. The denominators of the fractions being multiplied 
indicate the zrumber of rows md columns needed. 

'EXAMPLEp 2/3 ac SA' The model: will be 3 colunys by 4 rows. This is 2 egg car- 
tons taped together with the excess mask^ of f : This wiTl be the unit. 



Portion masked off. 




(Note that the number of squares, "12, shows a comnxm denominator). ^2e=?8m>il " 

will model 3/4 of the unit and then model 2/3 of 3/4 of the unit, i e 2/3 x 3/4 
Taking markers, the pupil fills in rows to show ,3/4, i.e., he fills in'three ' 
of the four rows.. _ 











X. 


X 




K 




X 


X 





columns have markers* 















K 






, K 







This model illustrates the an^r, .6/12, 6 of 12 parts of the original unit. Again 
as in A, have the pupil repordthe results of the examples. • ' 



NOTE:. You should not proceed to the next activity until the pupil sees the rule 
for multiplying; 
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C. EXTENDING MULTIPLICATION ■ " . *' ^ • . " . , / . ' 

DIRECTIONiS: Ask the pupil how to calculate, for eatample, 2/3 - 5/6- 3/7. Point 
out that 5/6 ' 3/7 « ,15/42 so that 2/3 • 5/6 -3/7 = 2/3 • l'5/42 = 30/ ,126. 
Do enough exampleis so that the pupil sees, the- multiplication -rule; multiply 
numerators and multiply denominators. .- • ' 

D. PRACTICE- " . . 

• . * ■ ( ^ , > ■ * - 

MATERIALS: Teacher prepared dittoi^i paper ahd pencil, 

— ■ ■ '' ' ' - ■ ' ' ■ r ■ ' ' ' ■ • ■ 

DIRECTIONS: Prepare dittos of raultiplicatioiiv of fractions such as. 1/2 • 2/3 » 
- 1 -.2/2 ' 3 = 2/6. . ' - v_ 

1/4 • 4/6 

2/3 : 5/6. - 



'3/4-1/2 2/3= ^ i. , 

Eventually the pupils will -omit the middle step. E.g. 2/3 * 5/6 « 10/18, 
1/4- 2/3 - 4/7 =-8/84. ' 



I 



108-C • ^ . Reference. Types of Numbers (Fractions) 

' V ' 1_ - . : 

— 1 ' rs*9 

OBJECTIVE Change improper fractions into mixed humbers and vice versa > 

COMMENTS A fraction with a nimera tor larger than, the . denominartor Is . ipiprdffsr> .; 
Introduce the notation for mixed number, e.g.., 1 4 '3/4" is expressed^s' 1 3/4.' 



PRE-REQUJSITE' OBJECTIVES 97-C . - / ' 

- • ** ■ • ■ *. 

~ ~L ;• ■ . ■ ■ . ■ ■ ■ • ■■ . ' ' ~ 

, . ACTIVITIES • , 

A. -CHAil^ING • '.. ' ' ' 

"■^MATERIALS Fractional aodels, practice -idit to. ? ' * ' ' 

DIRECTIONS fut. a grpupv of ' equivalent' fractional parts on the table enough to 
make a wholie number with some left' (an impr|op>er fraction^; 
Example: Put seven fifths on the' table. Have" students group, them. 

' They'll get one unit with 2/5 of a unit lef|t. ' . ^ 

7=1+2=12/5 , • - ^ - 

^ . ^ ■ \- - • 

^ Af per /doing several models," have pupils^ work several examples- from the 

^\_iihalkD6ard". . _ ■ , V ■ ■ 

- ' 12 ,1 + '3 ^ 1 + 1_ 1 1/3 2 = 1 + I = 1 3/4 . . 1 =; 3- 

■ ' ■■ . ' . " ..'v s^,., ' . ■ 

DIRECTIONS Have the pupils also chaijge mixed Viiimibers, into improper fracdons. 

• Use models^ as needed by your class ., Ask, "4 is liow many 9ths?" (It' is -^). 
Thus, 



; I = 4 + i = 16 + 1 37 

9 ■ 9 9 9 9- . - 

2 ^ =1 - ' ^ 2 is 12 thus 2 ^ = ^ ^ =^ 
.2 - - z IS cnus z ^ ^ ^ ^ 
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OBJECTIVE Multiply mixed -numbers 



■■ .V ■ 

COMMEMTS 



PRE-REQUISITE OBJECTIVES 108-C, 107- J 



ACTIVITIES 



A. MODELS^ \ . 

MATERIALS pbt 'paper, /pencil* 

DIRECTIONS Do several examples like the following^: 

. 1% V2i is the same as 3/2 • 9/4. ■ ' , - . r 

The model fox the imit will, be;, as in objecti^ with 2 

columns and 4 rows . 



4-- 



Baye the pupil model 9/4 of the Unit: each row is so he will mark x's in 
9'-r6ws'. The unit should tje emphasized with special -outlining. . 







> 


7< 




X 


X 








X 








X 




X 


7< 
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Seference ~ Types .o£ numbers CFractlons) 



The pupil then models '3/2 of this: each cbltnnn is. %; so he will mark Q's in 3 
columns (the third coltnnn, since he need 1% times the 9/4, will also hiave to 
be x'd)* The final model will be- » ' 



5S 










































Si 













and the number of squares with x's and O's is 27, each of which is 1/8 of the 
unit. The answer is therefore, 27/8. As in Objective 107-J, the pupil should 
record the results of several examples and see that the rule for multiplying . 
.applies for improper fractions as well (3/2 • 9/4 = 27/8). 



B. WORKSHEET , . 

MA.TERIALS Pape^' and pencil. 

DIRECTIONS Give a problem, the teacher directs the pupil to change the mixed * 
numerals to fractional numbers. 

• 2 1 • ^ 1 = 50- . ' . : 

'"2 ^ 3 7 2 ■ 3- 5 • 

Give-, a number of- problems for practice. > ^ 1 \ 

Alternate: If the class understands the commutative property— and the' teacher 
. ^ wishes-- this short cut can be used. Since -the commutative property can be 
-applied to multiplicatioh, the fractions can be .changed so that fc-hey ajx-^^J-y 
eastev fpr the. children to handle. . ' \, *- 

5 10 . Ten is a multiple of two, so the mimerators can be .'- 



— X . . , 

2 3 . ' commuted^ 



■i| X 5. vl^ can be changed to- its simplest form j ^ and the pupil 

can then multiply ^ x — =. _ g 1 .- .. 

7^ , • 1 • 3' 3 S v: .... 
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Reference . Geometry 



OBJECTIVE Tdentify the parts of a circle. 



r 

CX)lftfENTS 



PRE-REQUISITE OBJECTIVES 



ACTIVITIES 



• - ^ 

MATERIALS: Paper- plates, pops icle .sticks, magic markers. 

DIRECTIONS: Have each pupil mark the circumference^f the-paper plate with red 
magic marker. Draw in the radius and color blue; the diamter green; the chord 
brown; and the arc yellow — label. 




Colored popsic.le sticks can be pasted over the diameter, cKord, and radius. 
Variation: The same can be done with plats tic co f fee -can lids . 



.. p , • ■ . ^ ■ ■ ■ 

MaTce a,,ditto of a circle with the various parts drawn, in.- Have the pupils 
label the parts. . — ' - . 



Reference Geometry 



-1-OBJECTIVE— Measur e.- angles^ 



(X)MMENTS When two radii are drawn, the smaller arc determined by them is called 
the intercepted arc . You may want to introduce terms acute (les5 * than 90**) , 
right OO**) , obtuse (gr^^ter than 90^) , and straight angle (180**) . . 



ERE-REQUISITE OBJECTIVES 61-G 



ACTIVITIES 



A. MEASURING 



NOTE: Always label angles with capital. letters, 
MATERIALS: Chalkboard/ ■ , . k 

DIRECTIONS: A unit of 1 degree (l**) was determine<J^'as follows :^ A circle was 
" divided into 360 arcs' of equal size. Two radii were drawn to. intercept one 
of -these arcs. The angle, formed by these two radii has degree — measure 1, 




T is the. center of . the . c'irc^^^ Arc- EF lis 
1/360 of the way-a^^ound the circ le 
- . ^ ETiF. has degree measure I. 



Explain bcw'angles of measfure 10 , 20 , 45 \ etc. sace determin 



1^. 



B. IRACTICE 

MA'JasKlALS : Dittos of angles or cardboard angles to measure, protractors • 
DIRECTIONS: Students use protractors to measure angles/ 



I 



n2-G Reference Geometry 



OBJECTIVE .Eind the ciroimference, of a circle. 



COMMENTS JChe perimeter of a circle ia called the c ir c^f er enc e > The formula 
is C =ir2»r or C = TT-d. The difficulty involvesTfCpi) • No fraction exactly 
equals Tr# A go9d fractional ^approximation for is 22/7 • 



IRE-REQUISITE OBJECTIVES llO-G, 108-C, 107-J, 105-G, 57-G 



ACTIVITIES 

A. FIND THE RELATION. BETWEEN "DIAMETER OF A CIRCLE AND CIRCDMFERENCE, ^ 

MATERIALS: Circles of various sizes cut out of heavy cardboard, rulers. 

\ . ' **■ . • 

s; ■ . ■ . ■ ■ - ■ 

DIRECTIOHS^^The children measure the dimeter and circumference of each circle. 

dlf you have flexible rulers you cair measur-e the circumference with. these.) 

Mark a starting point on the circle and then (starting with the mark down) 

mark a piece of paper and roll the circle^ till the mark is down again and 

mark that on the paper. The length of the line is the circumference , The 

child can also roll the circle along the ruler. Record this information on % 

chart, vPupils answers will vary according .to tli'e accuracy of their 

measurement. . ^ . 

" ■ ■ ' ^ ■ ^ . . ■ ' ■ ..... ^ 
A typical chart may look 

Mike tills: ' 



d' 


C 


3" 


9 3/8" 


2" 




4" 


• " 12 % " 



I^-iis is where you will have to help the children guess about how many 
diameters, make the circumference. It is about * 3 1/7, 
■ Ultimately you want them to see that C is approximately ^ * d, 

B. FINDING -CIRCUMFERENCE OF CIRCIJES 
MATERIALS: A T^ariety of circplar objects. 

DIRECTIONS: Children measure the diameter, using the formula C = Tl^.d or 
C = 1T2r. Find circumference by multiplying. Have "them check by measuring 
circumference. See example on next page. ^ / 



112-G contVd. 



Reference Geometry 



EXAMPLE: 



Using Diameter 

■4 = 3" 

C = d 

C = 22/7-3/1" 

C = 66/7' 

C = 9 3/7^' 



"/ Usiiiis Radius 

r. = 3" 
C = Tr2r 

C = 22/7-2/1*3/1" 
- C = 132/7" 
C = 18 6/7" 
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1^ 113-G Reference Geometry 



~- -OBJEGTIVE- - Find- the~area of a circl r 



COMMENTS The area is given by the fornmla A WlT»r . Emphasize that the area is 
measTired in square units of measure* 



PRE-REQUISITE OBJECTIVES 112-G 



ACTIVITIES 

A. .RELATING AREA TO RADIUS 

MATERIALS: Circles of various size^ dittoed on graph^ paper. Take care with 

this to make your -centers coincide with grid intersections and your radii to 
; even multiples of yoiir grid gauge. 



Example: 



113-G cont»d. 



Reference Geometry 
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Dl^CTIONS: Have the children measure ^ the. radius in terms of^he grid gauge. 

. For e3cample, in (a), it would be 3, and in (b), if would be 5. Then ttave / . 
•the children estimate the corresponding area, using, the squares in l3ie graph^ 
■ paper as a unit of area. For :e>:ample, . in (a) you* might get 28; . 

r r^ A ' " ' ■ 

(a) 3 ' . 9 28 . . ■ : - 

^ . (b) 5 25 78 ' / V ^ : : : r ; 

This is where you can help tlie .children guess that A Is approximately 
3 l/7»r^. Involve the students in a discovery dialogue. Lead tb\A is Tl'-r^ 
K where TT is approximately 3 1/7 or 22/7, 



1^113-G cont'd. Reference Geometry 



* ■ f. , 

Bv AN AREA MODEL ' 

MATERIALS: Ditto of a circle with^a 3" radius~the circle should be divided into 
16 parts » Label the radius r. ^ 




^ This shape resembles a rectangle. 'TJhat is its height?" C^) . ■'Wltat is its 
I ba^e?" (half of the circximference,Tr.r) • "So, what is it^ area?" (r at 'TTr or 
^ .,Tfr^), 




FIND AREA OF CI§.CLES 
MATERIALS: A yari'ety of circular objects. 

DIRECTIONS: Have the pupils measure the radius of each circular object and then 

. find the area of. each using the formula A -.Tfr"^. Check using a grid or ^ 
- ' graph paper tracing of object. . ^ ^ - "' ' - 



V 
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Reference Multiplication 



-OBJECTXVE- Identify and-record-lea^t-comiaon multiple of two or more- numb er 3 

.... - .: . - ■ J . ■ . ■~ 

COMMENTS "Least common multiple" is abbreviated LCM, - ^ 



FEIE-REQIJISITE OBJECTIVES 95-J, 94-C 



ACTIVITIES . 

A. MULTIPLES 

MATERIALS:, Paper and pencil. ^ 

DIRECTIONS: Teacher will ask children to list the 

^ betwee n and -Example: "List the multiples of 6*^ between '6 and 54 

and the nbltiples of 9 between 9 and 72/ 

Children shocSld dO:the following: ^ \ . 

y ' 6, 12, 18, 24, 30, 36; 42, 48 

9, 18, 27, 36, 45, 54, 63 

Teacher will asV pupils to circle conmon multiples (common may have to be 
called "the saigfe^O 

6, 12, ®, 24, 30, @ 42,' 48 
9, @ 27, <$6i 45, 54, 63 



. Teacher ^wilL; ask, "Which is the least common multiple? "* (Note: again 
least and. common may requxre some explanation.) 

Children^should recognize 18 as the LCM. Repeat the procedxire with many 
combinations until children identify LCM. / V ' 



B. TJSE^ PRIME FACTORS,TD FIND LEAST COMMON MULTIPLES 
MATERIALS: Chalkboard; 



DIRECTIONS: Have pupils compare the prime factors of pairs of nunibers and find 
their least common multiple. ^, ; ' . . 

See example next page, . '* . / 



I 



114- J cbnt*d. 



Reference Multiplication * 



Example: 



S - 2«3 

9 = 3 '3 



LCM 

18 = 2 -3 '3 



rs = 2-2'2 
1^12 = 2 '2 '3 



24 = 2 -2 •■2*3 



fe = 2-3 
CIO = 2-5 



30 = 2-3-5 



flO ='2-5 
(8 •= 2 -2 '2 



21 = 3 -7 

5 = 5 



40 = 2-2-2-5 



105 = 3 -5 -7 



Note: Prime factors that occtir in both" niimbers occur only once for each pair 
in the least common nniltiple.- . . ' 



Example: 54 = /3l^j^2 




LCM ? ; 

162 = 3-3 -3 43 '.2 




I 



Reference . Types of Numbers (Fractions) 



OBJECTIVE Find l:he least cbnanon denominator of two fractions, and compare. 



CGMMENTS 



PRE-REQUISITE OBJECTIVES 114-J, '99^ 



* : - ACTIVITIES 

A. COMPARE LCD TO -.LCM- , 

MATERIALS:' Chalkboard.. - ' r 

DIRECTIONS: Find an equivalent fraction for 1/6 with the" same deriondnator as 
. >an equivalent fraction for 2/9/ • , ^ 




/Have children do this and* circle those fractions with common denominators 
•^pte that, the least common denominator is also the least common multiple of 
the two denominators . Do several examples. - < 



B. USE LCD TO COMPARE UNLIKE FRACTIONS ^ ■ - " ' ' „ ' . 

MATERIALS: Models effractions, ditto. . . - 

DIRECXIONS: Ask: pupils to compare fractions with unlike denominators 'using' 
the models. Which is bigger ^ 1/6 or 2/9^ ■ .■ ■ 

Have pupils change fractions to' equivalent' fractions -with least commdn 
denominator. ■ and compare.. ■ \ . ■ . . - ' ' . . ' 

.. Use the -least common multiple" to find the denominator. 
• . , • ..■ LCM, LCD is . 

6 = 2-3 ■ ■ ■ _ ■:■ " / ■ 1 = 3 ~ .' ■ ■ -■ 

2-3-3 =18 6 18 : Which is larger? 



9 = 3-3 . 

. ,2 = 4 

. 9 18 



•(f). 



115-C cont'd. 



Reference . Fractions 



. Compare many fractions on the chalkboard using LCD. 
Example: - 



2 3_ 

3 /K 4 

ill 
12 ^12 



5 1 

6 >^ 3 

I®! 




/9 



Assign a ditto with problems like these. :^se < , > , or -= to compare. 



In 1 

10^14 



• 8 ^ 16 



12 ^15 . 
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^ Reference Tj^^es, of Numbers (Fractions) 

OBJECTIVE Name fractions in the simplest fornix y " " 

' * V ^ ' .■ ' ' ■ 

C(M1MENTS IChe simplest form of /a fraction is the equivalent fraction with the 
smallest possible numerator and denominator. . An understanding of equivalent 
fractions is necessary if pupils 'are to express fractions in simplest form 
(lowest terms). Once pupils understand this concept, they should experience 
no difficulty later; when addition and subtraction of unlike^ fractions are 
' ores en ted. <2 ' - 

— ' ^ ^ ^ — ^ — — ' , ' — 

IRE-REQUISim OBJECTI^/E^ 97-C - . . 

ACTIVITIES r ^ : > 

A. EQUIVALENT And SIMPLE FRACTIONS: RODS . 

MATERIALS: Rods or drawings of- rods divided into into fractions. Examples below 
(soda straws can be used for rods). ' ^ 



e. 



f . 



g- 



( f i ( ( ( I t ( ( ( { ' . 
( ( r c c f n 6^ ' 



? 



DIRECTIONS: 1. Use the rods or drawings above' to help you- replace each frame 
with' a f igure th«t will make the fraction equi alent. • * • 



116-C concM. .Reference Types of Numbers (Fractions) 



a. = _ • b. 2 = - . .. . 3 = _ 

' ■ 4 8 4 8;" . 4 8 



t 



d. e. 1 = _ . f. l-_="_ 

^2.4 2 -8 . • 2 4 8 



2. Find the simplest fractions using rods. ' - 

a. 2 = _ ' b. 6 = _ ■ c. 4=>_ = _ 

12 6 12 6 . 12 ■ 6 3 



d. 8 = _ = _ 

. .12 6 . 3 * • * • 



' S3 



• - "How many twelfths are equal t6 1. of rod C? -2^ of rod G? Are 1_, '2, and 4 - " . 

; • - - 3 .■ .3 • 3 6 .12 

equivalent fractions? Are 8 , 4, and 2 equivalent fractions? / 

■ ' 12 ^& * 3 ' 

B. EQUIVALENT FRACTIONS : - . ' 

' MATERIALS: Paper for folding*. / 

DIRECTIpNS: Have each^.pupil fold a piece, of paper into, halves and color one half 
of it. Then have them fold at into .fourths and discover that % of the paper 
is also 2/4 of -the paper. Have them fold the paper, into, eighths. Then they 

vlll discover that % of the paper is 4/8 of the paper. ' 

•■ . • . . ... . - • 



sC EQUIVALENT FRACTIONS USIN(?'^UMBER. LINE ' . - 

j> ' ■ * . ". 

MATERIALS: Masking tape may be used on the chalkboards marked off into twelfths, 
• fourths, thirds, sixths, etc*. You may also us. masking tape for the number 
. lines measured of f into wholes.,- halves , ,fourths , eighths, sixths, twelfths., 
thirds, etc. See Example next page. 



Numbers' (Fractions);'- * 



0- 



21 



2^ 
2 



i' 
4 



4 
4 



t f I 

7 ^8 

8 -8 



1. 
8 



2 
8 



4 
8 



5 



DIRECTIONS;. This activity xd-ll give th additional practice with 

fractions and equivalent fractions. 

1. Have a pupil place 1/2 and 2/2 on a chalkboard model of the number line. 
Then have another pupil point out equivalent fractions while placing 1/4, 
2/4, 3/4, and 4/4, in their correct positions. Use the eighths similarly. 

" 2. ' Repeat step' 1. ' Jbut modify for thirds, r 



1 • 




^ i L 1 1 1 1 ,1 j_ . 

1 £ 1 1 i 7- 8 i 10 11. 12 
12 12 12 12 .12 12 12. 12 12 12 .i2 



-L U 



.1, I 



t ^ 




3:- 
6 . 



2 
3 



.6 
6 



3 
3 
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116-C . cont'd. 



Referepce r Types oi. Number g (Frac'T:;Loii^) 



P. PRIME FACTORS 10 'SIMPLEST FRACTIONS 



1 



MATERIALS: Model two equivalent fractions'' 7. and L." V 

-■' 14 / ,'.2* .■• 

V; - Write th.^, .prime fact for jboth nTaneraror and denominator „ " 

14 2-7 ... ■ . ■ ■ ■ . 



- A 



.Note*-aiat both the numerator and. the denominator can be grouped by 7. 

' - And 1 group of 7 out of 2 groups " of 



Repeat: 



6^ 
12 



i-f2-3)= 1 
2 




2H2-3 



7 gives _1. 

2 



Note: Both die numer'ktor- anot denbndjiator'^" 
can be grouped by 2 and ,by- 3. This-^ekves 
1 part of 2.. . . " . ' . 



9 = 
1'2 



3-I3W 3 

4 



2^^2^ 



Note: Both the numerator and -denominator 
can be grouped by 3. This leaves 3 of 4 
parts. 



Generalize : Common^ prime factors drop out. 



- /• 
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Types of "Niiinbers (Eract ions')- <■ 



-OBJECTIVE • Add 'fractions. * ' 


— — ' — ^ •.. <- 

CQMKENTS - Recford answers in simplest form ♦ 
• denominat^'ors must be the^ same* Then rhe 
surf of the numerators..' 


^ / ' ". ' " ■ ■ • ' /- ^ ■■' ■ •■. ■ • 

.Stress that, in prder to add, • the 
rixmerator of ■ the.-suni is . just^ the".; .... 


PRE-EEQUISITE vll6-C, 115-C 


• " . " . 1 ' . ■ . ■ . * * • • 



. ■ s. ■ ACTIVITIES,. 

/ ADDING FRACTIONS " • - - 

I^T^IALS Paper, pencil, teacher-prepared ditto. 

1 + ^ ■ - 

3 6 



' ' 1 ^ i 

DIRECTIONS Example: '2 A' 



Note .to 'teacher: . This /addition activity involves' addition of fractions 
where one denominator is a factor of t^e other* "t"^ - 




Am : 



_6 
10 



i 
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Reference Types of- Nurnbers (Fractions) 



(a) ". ^Teacher: will children to shade the models to match wjritten fractions* 

(b) Teacher will ^slc- cihildren . to make the fractions equivalent: in size. 

^ ■ " " ' ; ■ ' ■ ' '" ■ 'V . - " ' • ' . ■ ' ■ ' •. 

^^c) Teacher will . ask children to combine (add) shaded portions and -recordi^ . 

^~ . >••.■,' ' ' ' ■ ■ 

Noter\ The conclusion . that jm&t be reached here (before proceeding!-)" is. that 
as long as the denominators are the same the numerator of the. sum lis found by 
♦adding the .niimerators. • . 



B . ADDING: FRACTIONS ^ - * ' ' ' 

MATERIALS Paper and pencil-^ teacher-prepared ditto. 



DJREGjTIO^^^ Eupil has had previous- experience with <:ommon multiples, but review 
may I^KK'quired at thiis time. Teacher prepares ditto of additiCTi problems 
: wrii^t^r both horizontally> and vertically. r 

. .Example l: ;^+^= Y^+ ^ _ 



3 


= ■ 9 


4 


12 


5 


10 


- '6. 


"12 




19 




12 



Teachet wxll- ask pupils j^o. find LGM and record as denominator with corresponding-, 
. ' .equiTl'aient nijmerator^ V Pupil .w 4 and 6 and- circle. ^ the 

- r--v leas t.;,(or^ prime factors. ... 

--: Multiples.: 4, .8, Qj^ .16,. 20, 24 Factoring: 4 =' 2 ' 2 



Example 2: -^"^3^- ;6§ 
-20 60 



_4 ^ 16 
15 60 



-60 . 60 12 



I 



2 -.. 2- ♦ 3 = 12 



25-_5 
60 12 



v. 



' 2^; -:: 
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Reference ■ Types of. Nxmbers (Firac t ionis) 



^lultiplesr 20,^ 40V (&P; 80, 100 • -. Factoring:?^ 20 = 

V'i^; '30; 75 ^ " ■ 15- = 

'-n ' V , 1 X 1 6 '3 ^ 2 * ■ ' ' ^ • 

Example 3: 3 + J. + J =1^+ .\ v . ' . 



■ ; J .18 ; ^ 

-,. - , 6- ; 18 •, 
• -9 - is ; -. 



2 • 2'" 5 - 

■3 - s ■ ' " . 



•LCM ■ ..v.; 
2 • i > 3 - 5 '= . 60. 



Multiples:-. 9, QjX 27/ 36 
- r . . 6, .12^ (I|>, .24 
.. . 3, -6, 9, 12, 



■^1 



■■ . t. 



\ 



s 
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Reference' Types ,0^ Numbers (Fractions ) 



OBJECTIVE Add ndxed ^numbers , regroup and record in simplest fornix 



COMMENTS 



PRE-REQUISITE OBJECTIVES ll7-J 



ACTIVITIES . ■ 



>WOi^HEET. 



\ 



:..^|lAIERIAI5rr . 'Pja^ teacber-prep.ared^ dit . . . ^ , 

-". DIRECTIONS.: . Teacher prepares ditto qfj addition problems written both horizonaliy^ 
■ ' - 'and verticalljr;;^ ■ ,; \,- /' '^-^.-r . ^- 



EXAMPLE: 



3 



NOTE: This process should be laode led if pupils have difficulty, 
(See next page.) . ' ^\ - 
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.'Reference T yp^g^f .;Ntiiiit>ers C^ract^ons) 



OBJECTIVE SuBtract fractions and jecord results, in 's'implest fqirni^ 



/COtfiffiNTS. Stress that,, as in a'dditioHj subtraction is only possible wiien the de^ 
* nominators are the 'same and :only the numerators are used'-in . the; "subtraction ' 
operation/ Determining I/IM ""should- not be ^ but review 

may be required... - . • , ' 



• , PKE-BEQUISJTE- OBJECTIVES li^-C, 115-C 



ACTIVITIES 



A. 



MATERIALS.: Teacher-prepared ddLlE£"Oi;ipap^^ and pencil. 



DIRECTIONS i .: Teacher prepares ditto, of subtraction problems written both; hori- 
zonally and vertically. " V ' , ^ • 



EXAMPLE 1: 5__3_10_2, 1, - 
6 4 12 12' 12 c 



•5 -.10 
6 '12 

-4^12 



■S: - 



.. 1 

: ' ■ ■ ' 12 ' 

teacher will ask pupil to find. LCM and record as denominator and record correct 
numerators. '.■ ^ . : 

EXAMPLE 2: U'J 3 , 16 _ 9- 7 ^ . 

15 20 60 60 ~60 

■ ■ , ' 

15 60 . - , ■ _ 

20 60 . - - 



7 
60- 



NOTE : ..ftfodeling: may . be xeqtiired. 
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Reference Types of Numbers ,(FractjCpns> 



QgJECTIVE Sxibl:ract Tnixed ntmibers \Aiei^e regrouping is reqalred^ ■ ,. ■ , • 

COKMBNTS . VOf t'en fractions have to lie renamed in order^f or the subtraction to be 
■possible*. " ^ ■ ;■ ' ' ■ V :- ' 

^-IffiQlJISITE OBJECTIVES V 1^^ . _ - . . ; V : V V 



ACTIVITIES 



A, 



. MATERIALS: Ditto prepared' by teacher, paper and pencil. . 

DIRECTIONS : Teacher *prepares' ditto . of subtraction . problems written bo t^^ horizon- 
: ally and; . vertically • ; ■ ^ .^^ 



^EXAMPLE 



21 . 



4 - 



NOTE : Modeling may be required. For example: 



If:,: 



mm 



a 




: If Cuisenaire rods are available ^ they 
can be used. very easily to model add- 
ition and subtraction ^-pf fractions. " 



NConstruction paper can be used alsp- 
^^or making .models* ^ . 



■J 
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Reference Types of Niimbers (Fractions) 



"^^^to^^^^ "^^^^ tractions With unlike deno minators and 'like - 



^^^"""^^^.J^^"^^^^^^^ the denominator, the smaller the" 

fraction; the smaller the denominator, tjie larger the fraction. ' 



FRE-REQUISIIE OBJECTTVES 



■ ACTIVITIES 



A. 













■ 












/yjTAJ^j^JBi 1 \ 



The pupil must name the denominator; 
for each rectangle. Rectangi€>s wil-1 
• be shaded in- to. stow the numerator 
Pttpils wilJ. -record these. 



Repeat with examples where each numerator- iff 2 t-li^^n '^ *■ ^-t ' V 

•rcontlude that rf,en tt.e; nuiaritors ^e^^l^ffie'?£geit fettSh' W^K 



L21-C 'cont'd 




Reference - iTypes .of Numbers u Fractions) 



■ " ■ . . ■ • , • ■ . ■ ■ . ■» - . . ■ . 

ii ■ V . . ■. ■" ■■■■■ : ■ ■■ 

lATEEtXALS : TeacTier-prepar ed ditto containing lists of fractions . 

■ ■ ' ■ ■ ' . ■ ■ 

Sxai^le: 1, 1, 1, I, 1, 1, 1, 3/^3, 31, 3, 3, 3 , ^ . C ; 

8 10 - 2 7 ^ 3 5 8 5 9 10 4 6 . ; : - 



)IElECTIONS:'^, Pupils are to list fractions by .size-- from 




to largest. 



PI 




O v-i 



, 1 



- IT 
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Ejefer^nce ^ Division 



OBJECTIVE Divide by :1 digit divisors. 



COMMENT Recall tfeat^ in ^ibjective 91-S. the^ quotient had only one digl|:.. In^ ,^ 
. ^this objective the quotient should have two or mo rp digits* Begin with two 
■ digit dividends* The examples "^illustrate pi^oblems with three digit dividends . 



A.. PARTITIONING MODEL. 



ACTIVITIES 



\ V. 



^HtATERIALS' ^y Place value models, and , - y. > . . ' , ' 

■ .directions"?' When dividing by 4, say, "We- will partition the dividend, into 4 sets 
; aridr^he .qub€ieht will be «the size of- each"of the sets.,". Note how nicely the 
, recording "of this process leads tp the traditional division' algprithm. 

,- . .■ '.] ' ■•■ '■ ■ " ■' " : - .: ^ -■ - . . ' " ■ " ■ ' . - , 

Example'*:, \ ; 4 J-?l3 , . . .■ ^ ; - ' ■ V- 



□ mo o 10 o ,Q^^: ° ^ 




•Partition/ the hundreds*; 




; - Haw" Tpan^ in each set f , T^d.. ■ : Record 41913 



How many hundreds accounted for? Eighth ..Record 4 4913 



. .. ... 

: .-^315 - ' . ' ' 



.122-S cont'd 



Re f e rence . D ivls ion 




Cash \the remaining htindred in for tens , 



'DDDDOttlDDDO 



a 13 o 



•How 



m^ny. tens/- altogether 2^ Eleven- Record 4 



8 

■Ti: 



(This is why rhe "subtract and bring down thei next digit" step makes sensej) 
Partition these tens. V • - 




How many^in'^^ch' set? 'Two, Reco:tfd ' 4 J ^13 



11 



How many accounted for? Eight. Record 



Partition these urfits^ 



_8 . 
.33 




- ~f *\ 

-. How many, in each", set? Eight-- Record 4' J '913 

- : ^ ■ • . ■ 33 . 228. 

~ How fliany /accounted for? Thirty- two . Record , 4 /"^IS 



if'.- ' 



■ ■ ■ . . • 



-..■.'■■S/.o 




EIUC • - 



- 316 - 



22-S cont'd . * , Reference Division 

How many left oyer? One." Record and indicate 




So the quotient is .228 with remainder 1. ■ . 

Have the'- pupil. &o as . many of these .exarnples 'as ;is necessary. ; Take enough' ::'tiine: 



' . Use 2, 3, 4 digit dividends^. 



B.\; REPEATED SUBTRACTION .(PARTIAL QUOTIEST) 
MATERIAJ*S Chalkboard^ pencil and paper. . 



DIRJlCTldNS ' This method is difficult to model concretely but ^y"^-^is time the 
pupil has had (hopefully) st;fficient experience .with multiplication to be abie 
to estimate presets. 



Let's consider the same example as in activity A: A) 913 

Firs'^, have 'the gup il^ estimate i^^ether 4 x various' powers of ten will exceed ^- 
913. is 4 -x l-to^DL big?. No\ Is "4 x 10 too big'? No. Is^4 x 100 too big? No;. 
. is 4 X 1000 too* big ?^ Yes.' So we" know ^the quotient is somewhere between 100 \ 
and 1000." Try to braettet the quotient ;*etween coriseicutive multiples of 100. \ 
Is" 4 X 100 too. big? tJc5^. Is 4 x 2d0 too hig.? No. Is/4. x 300 too big? _ Yes. ' 
So \re* ioiow: the quotient is beW^en 200 and "300.. This Is' -where the first 'l 
recording occurs - 200 / v. , *■ - 

- : SOO' . ' . ■ v^:- ■ .. ■ 



^We now. must 'do the *samfe thing with 113 as we did with 913 l3"ut with one important 
difference* 'the previous steps- have esi:ablishe4 1> that - the quotient is less 
than ltK)0 and; -then, ^2') tha4: the quotient ^^i^^^ 200 and 300.' So we know 

that when we. h^ subtractek' 200 fours, theire^ afe less than 100 fours left to' \ 
be subtracted. , That as, we only have to concentrate, on tens now. The next 
step then, is to locate, the rest of fhe. quo tientr' between consecutive multiples . 
of la; *^Is 4 x 10 too" big? No. Is 4 x 20 too big? ^ No/ Is 4 x 30 too big? 
.Ye3 . ' • So we Tcnow that "the ' rest, of the quotient 'is between 20 and 30. Record 

''the' 20" and subtract 4 x .20 . \ ■ 20 - • . / ' 



li2-S cont'd. ' Reference Division" 

We are how down^. to the units part of the quotient and. it is easy to see that 
' ■■ there are 8 fours in 33 with a remainder cxf 1. Record as 




NOTE:. This' is ^.a drayri-put explanation of the process. In Actual practice ^ : 
it will go quickly. The idea is to "generate" the quotient one digit at a 
>time. starting, with the largest place value, in ouff case, first the hundreds, 
.^then tSe ten^i then -the units-:;- -All that is" required of the* pupil is to know.^ ^ 
*1) his multiplication facts a'nd 2) that multiplying' by ten or one hundred, - 
etc., means 'that one zero or two:.2:e^os, etc* are' appended to the basic 'product.' 



^^23-5 ' ' ■ '!> Reference ; , Division 



OBJECTIVE Divide by 2 digit divisors.; 



^COMMENTS" .[iiB, the partitioning model > is impractical with a 2-dlgit divisor , ^ t 
■ repeateii subtraction method will be used here.- ^ 



PRE-REQUISITE 122-S 



' ACTIVITY . . 

A^^ REPEATED SUBTRACTION' . . ^ . 

mTERLALS: Chalkboard, pencil and paper. - v** . 

. DIRECTIONS : Thds is just. a. modification of Ob jective 122-S Activity B- A- ; 
... ■ pre-reqtiisite skill necessary for this, or ^ny other, method, for divi^^ 

by '2' digit divisors is the ability to -estimate multiples (up ^td "9) of) ^ ; 
^ number.; For a single' number these ' are 'just the' multiplication facts, but 
■ for.a nimber w4.th 2 or more.^ digits this ^ ability takes timie and practice^ to 
develop. , . ^ . " - ' ^ ■ 

• Example: 24 ^6315 . ; - : ^ 

As before, in Activity B of the previous objective, we ask: Is ""24 x 1 too 
big? No; la 24.x 10 t£)0 t^g?; No^ Is 24 x 100 to big? No, Is 24.x 1000 
ZQo big? Yes. So we kn^^he quotient is between 100 and lOOQ. Then, we., 
ask: Is 24 x lOD too big? No. ^ Is ^^4s^ 200 /too^ big? No. Is 24 x .300vtoa 
big? Yes. So the quotient is between ^0 and 3t)0. Recojrd and subtract* 

200 ^ . V ^ ' 



.24 fesTT 

4800" 



'1513 . ■ , . 

We now find Jthe tens place of the "quotient; Is 24' x- 10 toto big?' NO. JEs- 
24 X 20 too b"ig? No. Is 24 x 40 too ;big^^fc. 'jjE^';2'4 x 50 too big? No. Is 
24 X 70 too big? Yes. So : the quotient ^^^^P^ Record /and ^subtract. 

.. . ; ' 60 ■ ■ 



' 123-S ^cont *d 



Reference D i vis ion 



Hfe xiow^ f^ind . the units place . of the quotient. Is 24 x I too big? No. Is 24 x 2. 
too big? Ko,- Is 24 X 3 tax> big? No^ Is 24 x 4 too big? 'Yes^ So the quotient, 
'has 3 tniits* ' Record and subtract* . 




VARIATION: . The . previous example 'reqtdxea* that the pupil have a. pretty good gr as i > 
of the muHsiples of 24 up to 24 x 9.< If the pupil cannot: compute these in his 
head, a. tab£e' could be made ahead of time » * This, how ev er:, is quite tedious 
and a simpler^i but less V^^ecise,, varxatioii could be used^ The pupil could 
mentally "round-up" 24 to 30 and" ''xound-dcwn*^ 6313 to 600Q and use 30 and 6000 
* for the ^partial quotient ^estimations for the hundreds place. This vill give 
an estimate of 200 ^ich is correct • ^ 



200 



24 



6313 
4800 
1513 



At the next step "round-up" 24^ to ^30: and "xoimji'-d^^ This vill 

give an estimate of 50 for the tens >ar€^of the quotient*:. : 



50 

200 1 

24 I 6313^ 
-^ 4800 
1513- 
1200\ 
\313 ^ ^ 



\ 



Then "round-ixp" 24 to 30 and ground-down" 313^ to 300.. This will give an 

..-■-of" 10^ .. - ^ . ■ 



ii23-5 cont<^,fd; r 



Reference . Division 




la 

'50 
?200 

24 r 6313 
4800 ■ 
1513 
1200 
313 
240 . 
73' 



■ At this stage "rounding" probably will not need to be done because the pupil 
- . will know that 3 is corre<jt. Record an^ the probleia. is complete. 



3 
30 
200 



24 1 6313 
^ 4800 
1513 
. 1200 
■ 313 
240 
73 
72. 

.; ' 1 




i 



ERIC 
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124-S 



Reference •-Division 



CP 



OBJECTIVE Use the traditional algorithm with ;one and two digit divisors. 
COMMENTS - This algorithm should orJly be used, when the pupil thoroughly under-* 



^V/^ stands place value and has- built 



PRE-EJEQUISITE OBJECTIVES^ ;123-S, 122-S 




at estimating. 



A^, TRADITIOlfAL ''ALGORITHM , - ' . 

* ■ ■ , . ■ . ■ 

III' the example given in Objective 123-S, the student would record 



then 



1:5. 



MS 
\ SI 



13 



then 



V 



" Z fa 3' R- 1 
15 1 

mi 



I 



ERJO 



2; 



- - 323 - 



124-S cont'd. ; ^ keference Division 

■ . .■' _ ■ . . ; . ■ . . ., : ...3 ■ ' ' 

This, is, simply ♦a shortened* version^ of , the repeated subtrj^ction method.; llotre • . 
that 1)^1^ zeros are not recorded so'-that an^ understanding of place- value - , 
is necessary for an understanding. of> the procedure \;: ' * 

T 2) . accurate estimating is neciessary Or else there will be a lot of ; . : 

■ ; ; erasing-. . . ^ " ^' ■ - ^ . 

Lots of practice^ is^^^peeded to do well with this algorithm. . / 

. ^ •■ ■ . •' V'- ■ . ■ . ■ - ■ ■ ■ • ■ • . ■ 




ERIC 
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'125-S * Reference Division 



OBJECTiyS Dyide with 3 and A c^.i^ft: .divisors 



0 



/'r^OKlteNT • . This i^,- an*...exteh t iOn. ':bf already ;knowan' skll Is • . . . Skillful ^ pu^i Is should , C^, 
' ^^l^^'he encoUrage^^ '^Itti ^tecKniftjues — TTle* .teacfeejr . ^ - 
can provide problems, motivation^ encouragement and U^lp-* UnskillfuL pup&Is^^^ 
need not tre-ad such t.reacherpus waters I v - ' ' 
. ■ — — — ■ — — r- ^ — — ^ 

^•PRE-REQUISITE 124-S, 123-S ^ / .■ . ^ ' V;^ ' " .. ' " 

ACTIVITIES " ' . t^"^'". • 



A. - REPEATED SUBTRACTION METHOD ■ (PARTIAL QUOTIENT)" 
MATERIALS;* Chalkboard, ^ pencil and paper,' small eraser- 



DIRECTIO^rs . Modify Activity A, Objective 123-^ using 3 and 4 digit divisors* 
Much more skill in estimating will be needed here. 

- - , ■ , :. . : . ; ; .. ' - 

B. TTEOyDITIONAL- ALGORITHM.. .- ^ ■ " 

MATERIALS Chalkboard, pencil hnd paper, large eraser* 

■■ \ - , , ■ ' ■ . ■ .. ' 

DIRECTilONS. Modify Activity A, Objective 123-S" using" 3 and 4 digit divisors. 
Much, much more skill- in es t.imating. ^ill be needed here.- Othei^v-ise, a lot 
• of erasing will be done! 



Referencie > ! Division 

— ^ — ii*«^S— — - 



OBJECTIVE Check iiivis Ion by multiplying. 



r 



COMMENT . This may- have been done before, but due to the level of abstraction at 
-. this poifit, it may b^ best to go *over it • again. / " " 



■PRE-EBQUIS;ITE_ 



ACTIVITIES 



A. CHECKING 

MATERIALS Chalkboard, teacher-made ditto, etc. 



DIRiSCTIONS . Teacher should discuss with class such problems as 3 x 4 « 12 axi^S^ ^ 



Teacher-made worksheet would be for practicing. 

* Then 



Example: j[f 



7x4= 28 
6 X 8 = 48 ' 
521 X 63 = 32823 
45 4 9=5 
49 4 7 = 7 - 
.1431 f 27 = -53 



28 T 7 = 

-48 -* ; 

32823 ; _ 

9. X 

7 X 

53 X 



= 8 



= 63 



= 49 
= 1431 



Here we 'Want'tfie pupil to come away with the idea that one way to find att_answer 
to a division problem is to find a number ""which when multiplied by the divisor 

will give the- dividend. 

■ . ■ ■ . _ ^ " • ■' ' . ' ■ . ' ■ 

Example: The answer to 12 f _2 is 6; since 2 x 6-.= 12. 



B. EXAMPLES WITH REMAINDERS - 



MATERIALS Chalkboard, dittos. ' 



DIRECTIONS Practice checking division problems with a remainder^ • E."gw ,' if 
li0'2»i 26.- 42 with remainder 10^ thea (26 x 42) + I'D = 1102. Do several 
. .. .examples. v - . ; V 



■if 



i 

i 



282 



ERIC 
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\ 



1 



.'gEKERAI, .remarks - The next) sequence of- objectives deals -wit 
opeiratloi^LS with these in conibination with whole numbers. 




fractions and 



127-C 



Reference Types of N^ttAers\(Decii^^ 




OBJECTiyE Recognize "tH" -sound when nandng/fractioaa^ 



OJMMSNTS ,Many pupils have trouble /eariiig .the " th'V' on th^end of "^a^ 

nun^er. JTen aiad^ tenth sound t|ieAsame.f . ^ \ ^ ' 



J- 



ERE-REQOISITE OBJECTIVES 




. 9. 



AcnyimEsX 

A. . i±STI^ir& 

MATERIALS: - Chalkboard, pencils and !paper. 

DIREGIIONSX_ 

Send several pupils to the chalkboard. As 




rou dictate, pupils write the 



numerals on the board— 1/8, eight, 1/10, ten,. (lOO, 1/100., Repeat the 
dictation ts> encourage pupils to lis-ten for the 

Vb) Write the words on the chalkboard:"' Compare the spellings. Dictate, have 
pupils^ell^ self-check to see if they hear ^the diffjkrence. 



B.* DICTATE AND MODEL ' " « 

MATERIALS: Paper and pencils.. 

DIRECTIONS: Dictate- 3/10 and 3 ; tens . Have pupils do the models on the 
chalkboard to show. each. Diqtate 400 and 4/100; .5000 and 5/1000; etc, 




12&-C ■ 



Reference v'l^es of Numbers (Decimals) ' 



OBJECTIVE Change .common fractions, to equival^pt - fractions; with^denoi^ ^of a 

power of ten* , ^- " ' . " ■ /•« ' 



^COMMEKOS^; shopldfbe ^ohe with-halves,^fourtHs%' fx^^^^ ei«hths-j-avold thirds, 

- V s^eyenthg iiitit)is . Benominators must have factors o£ 2' ^xi&ffyt^ 5 since only / 
-tHiese'^ fr act jibnsf will' fractions, x^th a power ^f ten dn the." r: 
•denominator.: - h ' • : , ' ./ ^ - ^ ^ * 

- ^ - -.■■--■V—- : 



PRPrREQIHSITe OBJECTIVES 99-C 



■\. - >• - . ACTIVITIES . . . 

A. COMMON ITIACTIONS " TO E'QUIVAmTT FRACin^ , ' ■ ' 

MAI^IALS: - Chalkboard, teacher prepared dittos. - ^ 

DIRECTIONS: Make ditto or write on chalkboard the following fractions amd have 
the pupils change the fractions to equivalent fractions using a denominator 
that; is 3. power -of ten: • - v 



V 

1 = i'= 50 ' 

2 10 ' 100 > 



3 = 



100 



1 = 
4 



100 



1 = _■= __ 
5 10 100 



4 = 
5 



1000 



2.0 • ; H)0 



7 = 



40 



17 = 
•50 



331 - 



V 



./ 



1^ 



29-C 



Reference Types of I^iinibeftrs (Decimals and Fracti^s) 



•TOBJECTIVE r Conver f ri^c t^ioiis tha t " KaviB" die homina to rs "o f powe r s '~ of ten • to "dec iTnal 

notation. * . • \ . ■' . :J 



GOMMEMT^^ - T^ deci.mal point , (•) may be read as, or called*, ''a.nd|* <>r ; 'ppi^ 
V. ;;xiecunal'^ numbers kre * just different names. fGr . fractions i we use already ,;es-' • 
• • tabl Jflhed properties bf numbers exp;i:essed in .fractoLpn form to derive operational . 
^ - procedures^ for 'numbers "" expressed ii^^^d^^^-fTnr^ i fonn.* ' ' . • 



'PRE-^REQUISIT5^ . .128-C 




■ . r- 

ACTIVITIES 



A? ,.I>ECIMA3;-...P0INT 




MATERIALS ^ Chalkboard . 

■.■-•-'tl--'-'.. .. . 

DIRECTIONS 'Wrilse some fracclons with denom^ o± thousand , hundred and ten. 

.• 'Tell th^ pupils" they can' r^vnrjlte them' as »deci^ Illustrate. 



LOO 
28 



■= .31 read "31 hundredths" or "point 31" 
lOO ■ ^ 



100 



= .28 



10 ' 



1000 



Send students to the cjbalkboard. Have them write decimal fractions and -s^'ay ■ 
."the name's. .-• ' ■■ ' ^- 



FRACTION DOMINOES 



MATERIALS ...Xut ^'dominoes" from tagboard, using pieces 2" by 4". On one side write 
. a. common fraction,- aiiid on the other side a decimal; fraction^ The items ©"n- 
the two sides ojf a single . ji^i^P ^w^iH be equal. Make fi)ur copies of each 
"domino. . " ^ 

' Example: • - : : ^ - . 



. p . 














3 






6 




10 


.6 
1 ' 




10^ 

■ • ■ > 


-5 



7 
10 



,8 





- 333 - 



■1. 
2 s 5-' 



25 


..'45- 




45 . 


.75 


, 100^ 






100 





X29-C 



.cont !d 



Reference^ Types of Numbers (Dedfcnals and Fraction^J^ 




DZREC^IONS He» i« a/ftracTiion gkme that Is played like regular .dominoes* Place.^. t 
all the doininp^p' fSce down in the center of the table." ^our players may draw ; . / 
. four^.. cards; ;.^ach^ Th^- first player may place any; one of his dominoes ' in the* — • 
center, and Succeeding players 'may matrCh the decicoal fractioji* or common ^ • 
fraction -with its equivalent Cdfemonstrabe)> 



Example,: 



.45. 



25 
WO 



'•■ 3- 
10 



6 
10 



.25 



*25 


6 

io 


< 


-6 


3 
10 

1 





9 
10 


■ * 










.04k 




4 


-75 ' 










■■'■♦3- ■■" 


rloo';, 





If a person canno^t* play, he^araws another card from the center, and . play 
passes dri*^ The first playfer** to /use all his dominoes is the winner. 



C : CONVERTING FRACTIONS TO . DEC ZMAtS 
MATERIALS V Chalkboard of teactier- 
DIRECTIONS Make 



and ha>^ the pup 

47 . (.47) 
100 



ditto .ot write on. ^he chalkboard the following fraction's 
piis change- them into decimal j^umerals : V - 

(17.75) ^ 



5 1 . , (5>2) ; 
2 - 



17 




9 ■ 
1000 



43 3 (43.375;) ; 



13-. (29.6 



61 15 
40 



17 



10000 



(.0017) 



29 



20 




(509.2625) 




(.009) 



D. . :^CE^ PLACES 'expressed BY EXPONENTS ' ^ . - • . 

MATERIALS^ Chalfcjafeard v. .. , . ' '- ^ 

Note: The digits to the right 6f the decimal- point name the ntmeratoi^ or the 
fraction, and the number of such- digits- names the denominator in powers of. 
■ ten.' .'. - 



ERIC 
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Pl29-C/ ♦cont'd." Reference Types of Numbers (Deciinals~^^d Fractions) 

rzt ■ .••■ ^ - ■ ^~ •■■ ■ ■ .■ : — T" — ~ — m_ 

Exampiel ;* .217. denotes ntmje^tor 21-t and denominator 10 or 1000, j.e^, ,1000. • 

DIRECTIONS Oral exercise — Powers"~^f . ten<^noted in the denominator of the 
. following decimals. . ! , . 

AsJ^-*^a,t' power of ten. is . denojced in the' denominator; of eaph decimal below?" . 



^27 CrO^V .- - .490 (10^)^ - 0.0576 (lo'^)'^' 
^ 0037 X10 ) .57001 (10^) .^6005 (10°) 



i ■ 



E. 'tts'tng "zero" in decimals . - , . 

MATERIALS Chalklspard . (. ' • \ ; 

DIRECTIONS Look at decimals with zeroes- \ 

^ ^ '\ -10000 . ^ ■ - ^ "'V'-- 

Note,: The ze roe ^ are nec^essai^ to keep' the places in .ti^e dencnniri^tosr /S tra^ 

Zeroes to the right don'.t. chartge' the; value of the decimal. ^ . • - 

,,Giye lots of^actice in 'this area, / ; : * : / ' • ^ ^ \ ^ 



130-J ' ' ' 

- : ' . .. • • . ^ 


Reference Types of Numbers (Decimals) 


OBJECTIVE- Add decimal numerals. . . . . * . . 


COMMENTS Be sure that,, when adding. 
In each coluxm is. the same. This 

\ \ r> ' — 


the numerals line up so that the lace -value; 
can be done by aligning' the deciitial points . 


PRE-REQUliSITE OBJECfTIVES ' 129-C' 





ACTIVITIES 



i. 



A. . - , .. ^ ■ • 

MAIERIALS : /-eiiQlkboard and ditto sheets 

■ • ." • 

DIRECTIONS: . Add: ' 



a. .34 
+.45 



b. 1'.237. 
+•2.051 



c. .436 
,-rt»023 



NOTE: We may place 0"'s in (decimal numerals so that they have the same number 
of <iecimal places. 



e EXAMPLE: ' 
3.42 + .234 + 13.1 




d. 2.36 
+24.5 



or 



^- 16 .754 . 



3.420 
.234 
13.100- 
16.754 



B. EXERCISES. 



J- 



* MATERIALS: Ditto, sheets 
DIRECTIONS: Add: 



V - 



a. 4:5 

+2.91v 

■~ — 



b. 17.346 
+li.86- 



.3^ 
+.5 

^ - ■ ■ . 
:372 
13.4-^ . 



*'.24 

- .146 

.23 
2.1 



-.304 . .23 
.12 ■.4"bg 




c. 30.^89 
+1.346 



15.03, i.l4 ■ 
2^14 ~ <!057 - 




14.32 v% 19.48 

[- . 037 .. 



'9.11 
.035 .037 
1.7 '24r87 



V^3..+ .J04 + 2.78 + 24.1 = 
6.2 + -5.x +123 + .426 « 



50^ 2.314 + .0052-+ 5.34 = ^ 
.246 + .1032 +^5.1 + 256.' 4 +.1.0003^? 



- 337 - 



131-s- Reference ' Types of Numbers (Decimals> 



OB JECTTVE " Subtr act with "deci ma I nximer als 



COMMENTS As with addition, the important thing to remember in subtraction using 
decimal numerals is to align the. decimal points. 

' ♦ ' ^ ■ ^ - ; • • ' 

PRE-REQUISITE OBJECTIVES . '^^'^ o . 129-C - ' ' ^ 

^ ' ' • '. h-^ ] [ ' - ^ ■ 

' , \ ' 

' ' ACTIVITIES 

A.- , "KEOioiJ^^ING" . ' -J 

^.liAIERXALS : Chalkboard. ." , . . " . 

DIRECTIONS: Place on the chalkboard such examples as 39.62 
. ^ ' . ' - 26.896 

Enij»hasize thd need to put in a zero either actually ^or mentally , , depending on 
/the abilities of your class. • - ) - - 



f Example: * 

Pat wanted to subtract 2.368 from 28.42. <^ 

a. Fixst she 'lined up the decimal point. 

b. Then she placed a-^0 like this. 



28.42 28.42::^ . - 

^ 2.368 J ' - 2.368 • ' ' Do the subtraction. 



B* "SUBTRACT AND CHECK" 

MATERIALS: Teacher prepared dittos. 

a. 14w324 - -2.103 = 
c.\ 2.5 1.462 = 
e. 1.58 
-1.104 




g. 3.617 
-.0048 



h. . .48 
. -.23 



1. 



1.46 - .23 = 



12 - .000016 — 



132-C/ 

/ 



Reference Types of Ntmbera- (Decimals) 



-OBJECTIVE Use- - the- do 1 lar-s ign and decimal -point. 



/ 



< COMMENTS 



/- 



/ 



PEE-REQUISITE OBJECTIVES 131-S, 130- J. 
r ■ 



... " •. ACTIVITIES ; . • 

A. CHALKBOARD ACTIVITY ' . . 

MATERIALS: Chalkboard . -• , , ^ ■ 

- ' ' ' ^ 

DIRECTIONS:' First demonstrate writing dollars and cents. Have pupils tell which 
numeral is in each place — hundreds, - tens," units, tenths, and hundredths; 
Second, send several pupilis at a time to the chalkboard. Have them write dol- 
lars and cents from dic*tation. 



B ... DRILL ACTIVITY 

i . ' ' , . 

MATERIALS: Problem sheets. • : 

, .DIRECTIONS: Write application -ptbblems. Adding money, subtracting— have pupils 
solve. From your examples, havfe ^pupils write and solve their own problems. 




- 341 r 



* 



•133-J ^ . 


Reference 


Types of Numbers (Decimals) 


OBJECTIVE, KTiltiply . with, decimals 


.*. J .....L* 




COMMENTS r 






f - 

PRE-REQUISITE OBJECTIVES 129-C, 


107-C - ^ . ' 


' ' ' •' ' ^ » 




ACTIVITIES 1 


• • \ 



A, TENIHS TIMES A "WHOLE NUMBER 
MATERIALS: Chalkboard. 
DIRECTIONS:, Write 2 x'.S 



on the chalkboard. . 



2 x^..3- =^2 X 3/10 = 6/10 = .6 ' 
■ 3 X .4 = 3 X 4/10 = 12/10 =1.2*. " . - 

TENTHS .TIMES TENTHS 
.i X .3 = 2/10 = 3/10 = 6/100 = .06 . 
.4 X .'5 = 4/10 X 5/10 = 20/100 = .20. 
If mecessairy, model as in Objective 107-J, 




J 



The. cross-hatched area is- 
.20 = .20 



100 



133-J • cont'd. • - . .Reference ' Types^ ofNtimbers (Decimals) 



^Note: The sxjm of the number of places after the decimal in the multiplier j ^ 
and the multiplicand is equal to the number of places in^ the product. Pupils 
are to work many problem's vertically and horizontally. - . 

Example: .5 x ,6 =' .30^ ^ :8 , ^.30 ^ >2l5 ^ 

^<j;^0.x..l5'.= ■ L ^-r 2L^ ^-15 .. ■ X 

. .125 X .10 = . -^^v • , .40. 

" . »• -.^ ^: •. 

* ^- ' ■ ■ . 

.C. " EXTENir UNpERSTANDING OF DECIMAL MULTIPU^ . - 

MATERIALS: Chalkboard, • , \ ^, ■ ^ ' - .. 

DIRECTIONS: Copy these charts on the chalkboard. 

,4 X I = .4 • " tenths x units = tenths 

]4x -l2 =\.08' ' ' tenths x. tenths = htindred.ths ' * , 

; 04x1=" ' hundredtlis x units = , h 

, .04 X .2 ^ . - hundredths x tenths = 



, 04^^?<%4^ = hundredths x hundr ed^s = _ 

"llave the pupils look .the chart' over. Beside, the chart write this chart which 
.pvpils^ shotfld know welliand ,be able to help write. , 



tens X units = tens ^ ' » ' ^ 
tens X tens = hundreds - ^ . 

hundreds x' units = hundreds, 
'hundreds x- tens' = thousands 
hundreds x hundreds = ten thousands 



Ask p^p?.ls • if they see an;^ patterns, D is cu^ answers , Finish the fir^t two ^ 
char'ts Look'at^the first. chart, ^sk if pupils see any patterns in the chart, 
Lead them^to ^see a pattern in. the number of places >fter .the decimal, . Compare 
sides of the equation, Supt>ly practice dittos ^d workbook pages, ^. >> 



s 



I 



134-S 



Reference Types of Numbers (^factions) 



OBJECTIVE Divide fractions- 1 . 


COMMENT • ' ' -. • ' ! 




\ 


'*5re-requisite ns-c, 90-s i 


r 


I. 



pre-a!ctivity . • 

Review: A r B as •*How many B 's, in A?" ' This'' is the mea:sqrement model' for division: 
12 * 4': "How many 4's in 12?" Give many examples .using whole numbers. 
Examples: _^How many 4's, in 12 -i 3 * . - 

.2's in 10 . . ' 3 
2 's in 8 ' 4^ 
10 's in 20 2 



etc. Extend to (5 v. 2> 



in 5. 



5/2 

(2 f 3) ^ 3's in 2 2/3 
(7 T 5) 5's in 7 ■ 5/7 



■Is. 



X 



ACT;3:VlTIES 



MODELING -DIVISION 



MATERIALS Cuisenaire rods, egg cartons, construction paper or any material 
^ • you have used to model fractions; paper and pencil. ' • 

^DIRECTIONS Review the division sign3 .^3 as used in Activity C, Ob jective . 

1. To start division of fractions 3 Choose fractions thatfwill have a whole 
r number answer- For example, 4'. ^2 This can be easiiy modeled and will 

■ . ' 5 ' 5 ' - ^ 

lead to a nice technique for divid'ing fractions. 

Fi^s^t ^^einind the children that- the denominator of ^ fraction indicates 
its type only.- Thus we ar^^^asking iii-_4^ 2 \ 'how many two-fifths are 
' ' , , " . - ' ^5 " 5, . 

contained in four-fifths. Thus-model 4 and see how many sets of 2 are 



in 4. 

5 



A/// 



/// / / 

i / / / / 

_i 



r.' /I 




2 



V 
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134-S cont'd- 



Re-ference Types o£ Numbers (Fractions) 



the same, it is' nothiag pore than asking how many s^ts of 2 'are in.4. / 
.Thus ^ ^ 2^ '^2. , ' ' 

^ a' .:' 2 ^j^^ ^^3^^^ i3 still 2 and' relates basj^cally' to how many ; 

.Now,^ if we use -^-y > t:tie answer^ x=> _ 

^ . ** • - ' 

sets of 2 in 4. - ^ ^ 





//-/; 
'//// 


'//// 













BO, a i».b.r of examples of ^^^tZ ^''^ l^l^^' 

do what we aid in (li above. 

" , Example: 2_ . 4 

.3.-5 



2' . -4 _ 10 - 12 = iQ i 12-=10=1 ^' • 

t£-n-a^1nJ^.r?f-L^s4^ : . 

^nd -select problems where the' answers will be whole numbers. . ^ . - 

Exaiiple: ^ ^ Ll = 6 ^ _2 = 6 4 2 = 3 ... ' ' 

— " . 2 2^ 2 1 2 1 * * _ y 

continue to model as needed,, but P-^^g-^^^'.^?-''^^^^,? Jf/ 
have a common denominator, one need only dxvide the numerat 
-numerator-ef 'divisor in linear .format. I. . ' . 

, . ■- -\ , . • . .. - ■ ■ • 

B. ..' ALTERNATE APPROACH - . " ' •' T • ' . • 



Same as Activity A-in. this objective, 

■=%oi^?itiii^ '^-^^^T—^ 



MATERIALS 

ited from the subtractive or 

_ _ partition a set 

,„to:a"nLt:i":f1i«:!- .S™plerdridi;;: bra:- ^r»e have used it, means . 



ERIC 
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134-S cont'd. 



Reference Types of Numbers (Fractions) 



..to.vfi^d'_out how.jnany . sets„ o 

however, partition the set into 3 parts and find out. how many in each part-. This 
partitioning method works well when the divisor is a whole number (and it doesn't 
work at all when the divisor isn't a whole number ! ) Consider the following 
example: 

. .2 • , • 

Model^ and partition it into 3 parts. Ask, "How much in each part?" The answer 

■ 2 :. . . . - \ : 

is 1. . ^ ' 

6 ' ■ ' • 



unxt 



2 



7Z7 



X. of the original unit in each 
^6 part. 



7 



2BZ 
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135-S " ^ M Reference ' Types' of Numbers (Fractions) 



OBJECTIVE Divide mixed numbers and, record 'answers in simplest form^ 



comments" 



PRE-REQU IS I-TE 1 34- S 



\ 



ACTIVITIES 



A. WORKSHEET 



MATERIALS Paper and pencil. ' / . 

DIRECTIONS (Note to teacher: Stress that problems such as 2 — r 3 will be 

^ ^ ' ^ ^' ■ ' 

read as "How many 3 f's; in 2 I?" ' Modify Activity A, Objective 134-S. 

Present a problem such as 2 t 3 . « - 

' Pixpxls will rename as -|V ^ and read as J*How manyii-in -|?" ; 

• Pupils ^will find a oommbn^ denominator and r^Jrit^ the problem as ' 

' *^ ^* * ■* ' ^ „ 15 \ 

which is the same as "How many 22 's in 15?" Answer: -rX' ^ 

Pupils should have experience with many problems of ^ this 'type and identifying. 

T B as "How'many B's in A?" 
Example: . ^ « . 1 1 '\ , 

4 T 1 -r * How many I3'sin4g?" 

• Rename:. How many. — 's*' in ' , l 

• ^ .3- 8 • r ■ 

Common denominator How many _32 in 99? How many 32 \s . in 99 

. 2'4 24 , • * 

Answer: 99 or 3 > 

• - " : 32 32 . • . 



J7 



„ Reference Divisibn 



OBJECTIVE Change leftovei;s (remainders) In division problems to a fraction. 



COMMENTS 



PRE-REQUISITE OBJECTIVES 123-S 



ACTIVITIES ■ , 

A. MODELING. . . ^ . ' 

■■ ' - ■ . / 

MATERIALS : Counters , • " 

DIRECTIONS: Wcrrk simple division problems and work with models. 

How many 3' s in 20? 6 with 2 units left. How many 3*^8 in 2? Only 2/3 of 3< 

3 r20~ ' ^^^^^^^ ^^2/ ' <^ 




So there are 6 and>2/3 threes in 20 or 20-7*3 - 6 2/3. ^ 
Do morev examples. ) 



PRACTICE ■ . ''^ ^ ■ , • 

MAIERIALS: ', Chalkboard, dittos, work* pages. ' " . T 

DIRECTIONS: -Expand to larger division problems. n iZ^ f 

" Jo;? ' ^ 




L - 351 -' . '• - \ 
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136-S . cont. 



Reference Division 



If the simplest form of the fraction is desired, instruct pupils to reduce 



fed. 



1& to 9, etc. 

32 16^ ' - . 

Provide practice with dittos and' workbook -pages . 



1 



-1 

/ 



2yc 
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137-S ^ Reference Types of Numbers (decimals) 







t 

V 1 




OBJECTIVE Diyide with decimal in the divisor. 








COMMENTS • / 




s 




PRE-REQUISITE OBJECTIVES 134-S ^ " 




* 





* 1 ^ ' . ACTIVITIES ; 

A. REPLACE DECIMALS BY WHOLE NUMBERS '^TO DIVIDE 
MATERIALS:. See objective 134-S for models. _ . 

DIRECTIONS: (Note: is a review, basically of the work done in 

Objective 134-S.; - 

/ ^ 



r 



) 



/ 



How many ^ in _6? . 
^ lo' ^ 10 



How many 2's in 6 = 3 = 3. 
' 1 



2^.4:^-2-^^=20^4 
10 10 

Ask how meny 4 in 20? 

10 10 



" ov»- many 4 ' s in 20 = 5 = 5 . 



3 ^ .7 = 3 ^ 7 ^ 30 r Z*- 
10 10 10 

Ask how dany _7's' in 30? 

10 10 . 

How many 7*s in 30 = 30 = 4 2. 

• 7 '7 



^Once the children have the idea provide them with problems, to work. These can 
be on ditto, dictated, or from the blackboard* ^ . . 



137-S --cont*5. ^ 



Refere 



T^jteefs of Ntimber's (Decimals) 



'b. replace decimals with whole numbers to divide ^ - 

MATERIALS: Chalkboard ^nd dittos. - . " 

• . ' * 

DIRECTIONS:' .v. - . ^ 

(1) , First the pupx.l needs to learn that if the divisor and dividend of a 
division problem are multiplied by the same number, then. the quotient -of 
each problem is the same.' ' . ^, 

For example: 6 f 2 = 3. Ifoxj^multiply 6 and 2 by 3J 
' ^ . Then 18 f 6 = 3. ' Now multiply 6 and 2 by 6^ 

. ) * .Then 36 ,f 12 = 3^.^ . /" ^\ , . ^ 



Do a .nximber o£ these example^ to get the idea ^ross that one "division 
problem can l^e changed to another by tl\is technique and the answers will 
'^e the same. ^ ' ' * • - . 

(2) Once the children have a feeling, for part ^1) pbove, go back to deci- 
mals and point . out ' that they can multiply both divisor and dividend ]iy the 
same power of ID (i.e/ 10, 100,-1000.,.) to replace the problem with onq • 
• ' that is a division of whole numbers J* vhich' they can do . 

■ Ftrr example: .52 f .-13. This can be replaced by 52\^ 13 
. - . by muftip lying .52 by 100 and .13 by W.A ' . ^' 

^ ThxTs .52 f .J3 = ^ f 13 = 4 

Do a number of problems ori the chalkboard with the children until th^ 
understand the idea. " ^ 



3. 
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138-S' 



Reierence Types of Numbers (Eractions and Decimals) 



OBJECTIVE Convert proper fractions to decimals by division. 



, - J 



.COMMENTS ^Tb. cpnve.rt a' proper fraction to a decimal _ the pupil,, will divide ther 

ixumerator by the (ienominator usingJ tiie divisioir algorxthm.V Priorv^to this 
'^,^have divided large immbers-by smaller numhefs and' obj:ained -Mhple •'number 

quotients (units, tens, hundreds, etc.) . ^Ir^ this ^objective, we*^willr divide 
smaller numhexsVby larger numbers^ and ofc tain deciniai' quotients (tenths, ^ 
\ hundredths., tljousandths, etc.). " lt\is -^importaiiir t^^ the:pupil understand 
this difference:.. . - ^ ^. "^^^r^ ^ ^ - . 



ERE-REQUISITE OBJECTIVES ' 



6, V 



■3V 



ACHViTIES 



ERE-ACTIVITy ' 



Review division emphasizing place-valtie and "cashing - in'*' by drawing (doltiinns 



Example: 300-^ 4 



4 JSOD 



30 
28 
"20 
20 

"o 



(cash hundreds in for tens) 
(Cash tens in for units) 



A. CONVERTING FRACTIOl^ TO 'DECIMALS ^ 
MATERIALS: Chalkboard, paper and pencil. , 
DIRECTIONS: Emphasize^ place-value and "cashing - 



in" by drawing, columns , 



example: 3^ 3^-4 



4 3 
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138-S > contM. 



Reference Types* of Nulabers (Fractions' and Decitiials) 



4 JTsoo 



28 



3|dj- :'<craslx in' unjLts, for tenths)' 

2{0 (cash in tenth? -for hundredth's) 

20 



-s, * 



2 

,8 



7-8 



8 7- 



8 J7 000 



875 i 



70 
64 



60 
56 



40 
4b 



(cash in tinits for tenths) 
(cash in tenth for hundredths) 
(cash in hundredths for thousandths) 



f 



B, • CONVERTING FRACTIONS TO DECIMALS' BY- DIVISION 

. " ■ ■ ^- 

MATERIALS: Chalkboard, pencil anci paper. ^ 

DIRECTIONS: Write the aJgorithm in standard decimal format instead of plaee-v^lue 
columns as in Activity A. . ^ . _ C^-^" 



3 

4 



' .75, 

4/3Toa 

2 "8 
20 
20 



\ 



) 



138-S 'contM. . Reference Typ"es of ITtimbers (Fractions and Decimals) 

" ■ ^ • . ' — — T — • — '—^ — — '■ —' '— — — 



7 - * .85; 7.000 . . 

8 ^ ■ ' • * 6_4 > * ' . • ■ f 

60 ■ 

-• . • • • ■ '56- ' ■ 

' -. 40 ' . 



• . " 40 



5 - .833 

6 ■ . "6/57000" 

• - 4 8 

' . 20 ' 
18 

. ■ 20 

. 18 



/ 



NOTEc When' the- denominator of the proper fraction 'sii^l^st. terms) has^ 
prime factors other than 2 or 5, the -decimal* conversion; will jiot terminate. 
Instead, a repeating pattern will occur. It i-s-common tc^indicate the , 
repeating part by putting a bar over it^ , For, example: 5 =%8333. = .83 

. - 6 



GENERAL REMARKS-; 
and zero.. 



The set of integers consists of positive and negative nudibers 



139-C 



^Reference Types o^ Ntnnb'eifs (Integers)' 



OBJECTIVE Identify positive and negative nxnnbers as opposites. 



-COMMENTS' Pupil**s activities provide, the first experienti'al iacl?ground for . ^ 
positive- and negative- niimbers. - \ ^ 



PRE-^QUISITE, 



ACTIVITIES 



.A. DISCUSSION 
MATERIALS None 



I 



DIRECTIONS Teacher or pupil Xead discussion on.opposites' (righ-t^reft, up-down, 
backward- forward^ north-south, hot-cold). Work toward thirigs that are truly 
opposites in the sense of measureufent ^ E.g., 5 feet, to thie'^right is the 
opposite of 5 feet to the" left, 3 miles north is the opposite' of 3 n^les south, 
heating up 25** is "the opposite of fcooling down 25** 5 Vetc, 



i 



B. INTRODUCING HOLES AND PLUGS 



/ 



MA.TERIALS Felt, a large piece with holes cut out and put back so they cannot 
be seen (sp the felt looks uncut) ♦ - * 



vHole^ with^^elt placed back ±n\ 




\ Another good* material for models is scraps of carpet cut into'*4 inch squares 
* with a hole* cut, in* the center^^ . ■ ' 



Carpet scraps are easier "^to use than^elt when modeling the operations 



Hole 



. I 
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corii: 'd. 



Reference Types of Numbers (Int^gerg^ 



DIRECTIONS Place' felfv on the^ floor or table , (holes' cannot be "seen) ^ TeacTjer \ 
t*ells| cl^ss *we ,are going 'to" make a set "using the piece *of felt as- a set 
indicator. Rilh hand over felt (but do not diisturb the felt:) to show there 

- is .nofehing>in .the set. Drill ^ntii it^ is clear that th^re- -is nothing in the ' \ ' 
set* |Thi5 -can, be done by putting objects in the set and taking them out 
again.r ' * - ^ . . . * 

Take -out one plug. Bold it up and ask how many are ^ in this se|: (one). Point 
' tib^the\hole and ask; how many in this se^ (ode). . Replace tlie hole and smooth- 
■ " out fait and^ ask how many in this set (zero). Repeat until this is clearly 

understk>od, . - \ . - * * v V ^ 

No tie: - The teacher explains a^t^±his point that they are dealing wit]b a *: ' 
special; kind of number- that act^ differently than other nrrmbfers . 

f . \ . , ■ ' ' ' ' ' ' V / 

PJugs arermodels for positive ntimbers that act like numbers always have acted, 

- Holes^ are models for /numbers which act differently — ' negative ^lumibers, • . V 
Do simple addition pi^oblems Vith the holes and plugs, vithout jwriting the ^ 
problems \or trying to generalize anj^olid rules ye't, . ^\ ^' 
Example:: - VPut\3 holes ^n -the seitv^and add 2 plugs. The 2 plugs * fill up 2 

holes and \ you are left witW oiie hole. ^ - / - . ' ' \ 

Put 4 plugs in the-set and add 3 holes,-v.^3 plugs fill up 3 holes and you are ' ^ 



left with r plug- 



Note*: A positive number pairs with a negative ntTmber/and they cancel; each other 
if . they are in the^ame- set. Just as a plug always goes inside a Tiple, if 
4:here is ^one, and a \^le goes around a plug, if /,tfaey are in the s^me set, and 

cancel one another in pairs.. The^ holes or plugs left show the. answer, - 

' J* * ' ^ ■ • . ^ ^ *■ . ■ 

Problems can be written'^on the chalkboard, Abl^reviate, Eltig - P and Hole - H, 



Pg + H4 = ?2 



^^8 = Pi 



etc. 



As thfey ^^rork the examples pup tjs must -note tha? tiie plug rr^^ tole nuinbers ' 
are opposites. ^^ere will be mtich confusion here. Be patient and keep giving 
examples. A good example is digging a hole in the ground.' You end up with one 
pile^of dirt and one' hole. Put the dirt back ancT you have neither a pile of 
dirt, or a hole-, Keep in mind that plug <P) numbers are nt?thing more than a 
concrete way of developing positive and nega:tive irfrm'bers (integers-). Thus you* 
will want to work toward this. . When you make the ^hift from the model to the 
integers will have 'to be determin€<J by ^ the individual teacher, Howeyer, it is" 
best to wait till the child has a goodT^^feel' for ' the "oppositing" model you are. 
•using. / ' - . ' * ' : ' * / 

From the^ fact that H3 + P3 =^ 0 or P3 + = 0 youj can- eveSktually' reach' tie fact 
that (+3) + (-3) = b. The sum of a number, with its opposite type is always Ql 



.140-J • / . * . \ ^ferenoe Types ,o£ ^Numbers' (Integers) 



OSJECTI'VE*^ Model and record additioii of ^integers. . - , ' 


COMMENTS** • ' V, ^- r • - . 




• " ■ -• 


PRE-SEQUISITE OBJECTIVES , 139-C . ' 




i 



. - - ACTIVITIES . " . ^ 

A.' INTRODUCE THE SIGNS ."+" AUD, ■■ ^ , ' ' , ' 

MATERIALS: Models for holes and plugs- — a nxmber line either blank oir^with'^ 

positive and negative nimbers large enough to lay on the floor and walk ^bn. \ 

. . ' ' ■ . - *" 

KtRECTIONS: tJrite . a few simple addition problems on the -chalkboard and* model.' 

PROBLEM: Positive 6 + Negative 3 = Positive 3, . * * • 

"MDDELi. ' Pg. = P3 .r . ' 

-PROBLEM: ^Negative A + 'Positive '2 = Negative 2* 

M3DEL: H4 +. P2 = H2 . ^ * ' - 

Note the meariing of the pins sign, it means to combine sets* ^ ' 

- ' : ■ • - ■ ■ •. ■• . \ . . < . ' 

Tell Students, mathematicians also use the to mean positive numbers and they, 

use to mean' negative numbers. Write the mathematical eqxiat ions -with the 

' problems on the board. ' - 
• For^Example: (-f6).+ (-3) =i (+3) . 

' Use J:he equations * and* read signs inside the parenthe&is- as positive or nega^x-ve 
never as plus or minus* — . ' . \ 

Have pupils practice reading simple equations and modeling to :|ind answers . Re- ^. 
\ ■^yrc^t.e. problems initially given. with^'*+" and in place of positive and nega- 

tive. ■ • • ■ ■ ^ ■ ■/ ■ ■ ^" : ^ " ■ ■ 

•introduce the number line, positive numbers are to the right of the zero, ne^^- 
tive numbers to the left,.' • 

Be sure to read (-3) as negative 3 and (+3) as positive 3. 



140- J cbnfe 
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Reference Types of'^Numbers- (Integers} 



3- 



MATERIALS: '"NinnBer line on the floor. 



DIRECTIONS: Given a problem; for .example, (+3) + (-2), start at zero. ;Then walfc 
through" the problem in the ^following way. "Positive" means f ace right^ -"Ji^ga- 
tive" means face' left^ and '^plus^' means valk ahead'. ^In bur problem (4-3)-'means 
face right and waik -forward ., \Now we look at-^ (-2). This means face left and 
• since we are adding walk 'forward 2 paces ^ This brings us to (+1). 




s eCond move - 

'Do a number of ptoblems" like. this. Remember you must always start at zero- and 

add the first numbejr, whatever it is, so you will walk forward,' whether facing 
left -or right. 



C. . ADDING WITH THE . HOLES AND PLUGS ' ^ - 

"MATERIALS: -Carpe-t holes and plugs : In examples below 



= holes. 




= a plug- iti a hole. 



= plugs^ 

DIRECTIONS.: - ^ 

(1) Start with an empty set. . (To keep later models with subtraction* and 
multiplication consistent with/ the addition model begin with a quantity of 
carpet- blanks (plugs in* the ho'ies)) . 

(2) put holes in the set to represent negative numbers. Put plugs in the set 
•\ to represent positive numbergs - A plug and , a hole must go together to become' 

zero if ' in the . same set. ^ 

. : (-6)-+ (-^2) =H(-4) / 
itojDEL: \. 6 holes ' . '+:2^1ugS '^ . = 4 holes 

^^^^ ^ : ' w 
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MDDETL:' 



MDDEL: 



MDDEL: 



6 plugs. 



'(+6) + (-2)'= (44) 



2 holes 



e e © 




(-2) -f (-4>.= (-6) 



2 holes 



-+ 





.A' holes 




>2J 



(+2) + (44) = (+6) 



2 plugs 



4 plugs 



4. plugs . 

m — 




6 holes 







p25 



;6 plx:^s 



NOTE: %The answers always; have the sign of t±.e larger set. 



Simplify the rule: When a positive and negative number are added,- the^ smaller- 
number cancels that much of "^e larger ""set and the answer has the sign of the 
^rger set, ' , \ . 



D. ANALYZING AI>DITION MDDELS TO INTERNALIZE PROCESS*- ^ 



MAa^lRIALS: ^fodels." - . 

DISECTIONSti-^ Review the rule that the stma of a number and its . opposite nmSber is 
rzero. (-3) 4- (4-3) =0 " . 

.'• (4-3) 4- (-3) = 0 . _ 

Analyze enough problems adding ninnerals with like signs tq realize , that if you 
add like numbers you get the same nufnbexs , ' t - ^ 

- (4-3^ 4- (4-3)' = (+6) - ^ - 4 

> _ .(-6) + (-6) = (-12) . ^ . 



«2 • 
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Reference Types of - Nixmbers (Integers) ^ 



Write an addition problem^ suph as 0*6) + (+2) = (-4)-.^ ' ' 
Ask "What did. we do to (-6)' to make* it (-4)?" " ^ ^ . - 

Aaztswer will be soiaeth^ng like "I put 2 plugs in 2 of the iiples*" ' ^• 
In other' words" in (-^) <-(+2 )\jthe -6 becomes (-4 and -2) and the (-2) combines 
with the^C+2) to make zero, " * , 



Another problem: (-f6) + (-2) = (44). : ' ^ 

As£ "WhatsJ did we do^'to (+6) to make it/ (44)?" - ^ * \ 

Answer will be somethings like "Takp ^out "Or cover 2 plugs withrz holes." 

(The second answer is more exact.)'' ^ ^ J 

,. ^ ^(-f6) + (-2>= (+4) =^ . 

(-J4+2) + (-2) = (44) + [(+2) C-^-)} = (44) . 
• >- ' (-2) 4-.(-f6) = (44) - X,^ 

Ask M/aat happens. Answer: ,"2 of the six plugs went inside the 2 holes." So 
<-2) + [(4-2) + (44 )J = - : 




i. N;pTE: 2 of 6 holes surround the 2" plugs and leave 4 holes- 

: . . ' . (+2) + [(-2) 4- (-4)J= (-4), ■ ■ 

• ^'Do axamples xmtil pupils have had sufficient practice to realize %hat they are > 
. Tr.eally subtracting 'the smaller sQt and the answer is part of the larger set 
(has the. sign of . the larger set). ' ^ ^ . - - 



' - * So (+64) + (-14)" . ^ • 

' " + 14)'+ (-14) = (+50) 

PupjLls may hay;^ to be reminded t6 subtract (64 - 14) to find that ^50 + 14 -= 64. 



( =^) 4- (4-14) 
',[(-50) + (-14)J+ (4-14) = (-50) 



or 



o-r (4-14) 4- C-64) 
' J (4-14) "4- [(-14) + (-50)7 = (-50) 



-3 J!) 
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OBJECTIVE Model ^iid record 


subtraction 


of ^ integers . 
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PRE-REQUISITE 140- J, 139-C 
— '-. . ^ 











^ 1 



ACTIVITIES 
A. ^^ SUBTRACTING WITH HOLES AND PLUGS 
' Mfl^XERIALS:. ' Carpet: modelg;;; 



DIRECTIONS:/ (+7) - (+2) - (+5) ^ . " . 

Th€?mi^us ngsans to remove. (Note to teacher: For modeling integeirs, we " 
^. almost have to -mean "remove" a change of connotation \from earlier objectives.) 

Build an' empty set-of carpet blanks. (plugs inserted in holes) on the floor. 
Keep a stock pile of holes and plugs. 
, 1- Hg . P2 = Hg >\ X 

.'S'tart by putting holes into the set. 




Separate 2 plugs from the blanks-- leaving 8 holes. In integer form 
_ • . (-6) -i (+2) = (-8) 

Start <by. put ting-; 3 holes in" the set- jr (-3) - (-2) = (-1) 




Separate 2 holes leaving 1 hole. 
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141- S cont'd 



Reference^^^ Types of Numbers (Integers), 



3. P2 - H3 = P3 ' ^ 

Start by putting 2 plugs into the si^t, 




Separate 3 hples leaving 5 plugs. 



(+2),- (-3) -= (+5) 



^ B, SUBTRACTING WITH THE NUMBER EINE 



MATERIALS : 



Number line on the floor. 



DIRECTIONS: Always start from zero. Walk through the problems. Positive 

still means face right, negative still means face left plus still means- 
i walk forward, but minua. means walk backward. - 

Examp^le: (+5) - (-3) would be acted'out as, follows: face right (because. 

the 5 is positive), take five st^s forward .then face left (because the 3. 
. is negative) and take three steps backward (because you're subtracting) • 

You^will end up 8 s-teps .to^the^right (-f8> and- so (+5) - (-3) = (+8) 



ANALYZING SUBTRACTION MODELS TO INTEflNALIZE THE PROCESS 



MATERIALS: 



Holes and plugs, number^ line.'* 



DIRECTIONS: Do as many examples as it takes for pupils to realize that sub- 
traeting^iT ^.nteger is the same as adding the opposite^. E.g., removing 
holes is. the same as contributing plugs, facing left^and walking backwards 
is. the same as facing right and walking forward, etc. . ^- - 

- (^6) - (+2) = (-6) + .(-2) =. (-8) 

(+6) - (+2) =\-f-6) +.(r2) = (+4) V " , \ . 

Therefore, - " 

(^64) - (-14) = (-64) + (-M4) = (-50) < • . 

(-64) - (+14) = (-64) + (-14) = (-78) ^. ; 



r- 
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142-J . • * " 


Reference 


Types -of Numbers (Integers') 


OBJECTIVE Mode^l and record multiplication of 


integers". 


■. » 








PT^F-'RF OUT SITE 140-S, '139-^ • 




* > • 


ACTIVITIES 







A.' MODELING WITH PLUGS AND HOLES ' '~ ^ ^, " * ' 

JIATERIALS: Models of plugs and holes.' . ■ * 

■ / - " • ■ . ' - ■ . ■ 

DIRECTIONS: Spread a set of blanks on the floor as for subtraction. Recall, 
6 X 2 is 6 sets of. 2. Let "+■' mean ; "put ^ in" and. mean "take out" for t;he 
- multiplier. ..For the multiplicand still means plugs and "- " still means 
holes. Then (-6) (+2) means take 6 ^ets of 2''plugs from the set. , - 
So: (+3) X (+2) means put 3 sets of 2 pjugs into the set. ' . . 





© 


© 









Thus (+3) X (+2) = (+6) 



(-3) X (+2) means take 3 sets of 2 plugs o*ft^ the set, leaving. 6 holes 
in the ^et. . " r , ' ■ •' ^ 



1 

m 












M 

m 


i 


m 



Thus (-3) x (-2) = (-6) 



(+3) X (-2) means put 3 sets of 2 holes into the set giving 6 holes. 

Thus (+3) x'.(-2) =-.(-6) 




-/ 




FRIC 



3^12 





cont 


'd 






<-3> 
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X (-2) means 


take 


3 sets 
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Reference Types of Nimbers (Integers) 




Z Thus (-3) X (^2) = 




NUMBER LINE^ MODEL " ' 

MATERIALS: Chalkboard , - ' V 

DIRECTIONS: The fort/a rd- backward, right-left approach works real well here. 
Study tlie example and /make sure it make sense 'to .you. ' 
The sign on the multiplier indicates whethe^ you "are going to walk forward (+) 
- or backward the number indicates how many steps. The sign 'on the multi- 

' plicand indicates, whether y*u are going . to face right (+) or. left (-) and the 
number vindicates the size of each step you take*.^ ^ " 
For example: (+3)* x (-2) would be modeled. as: J^ac^e left arid take 3 steps 
forward of size 2. You ^will end up. 6 units to thef^left (-6) so (+3) x (-2) = (-6) 
(-3) X (-4) would be modeled' as: Face left, and- take 3 steps backward ^f' size 4. ' 
You will end up 12^units to the right (+12) so (-r3) x (-4) =f (+12) v > ' 



-ANALYZE THE MODELS TO INTERNALIZE JCHE RULES- 



MATERIALS : 



Models 



DIRECTIONS: Do enough models for students to realize that: 



Positive numbers x positive numbers 
Positive ntmibers x negative numbers 
Negative numbers x positive mjmbers 
Negative numbeirs x negative -numbers 



positive numbers 
negative numbers 
negative numbers 
positive numbers 
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"j^^-S Reference Types of .Numbers (Integers) 



OBJECTEVE Bivision of integers. 




COMMENTS . Re late mu Itip licatio"n 


^ • *' 
of> integers with division of integers. 


EEIE-REQUISITE OBJECTIVES 126-S 




■ * ^ 


ACTIVITIES 


A; DIVIDING .DITEGERS 


■p . . • 



MATERIALS: Chalkbo^d, paper and pencils," teacher prepared/iiittos. 

DIRECTIONS: The teacher would demonstrate that, in a problem such as 

(+ 12) r (- 3) = 1 J is the same as 

(?) X (- 3) = (+ 12)7 ~ 

Since (- 4)- X (-. 3) = (+ 12),- know that (+ 12) f (- 3) = (- 4) ' 

Do is many of these problems on the board as needed to get: the idea across 
Give lots of practice. • < . 

\ The pupils should see that^ .~ 

/ Positive 4- Positive = Positive 
J Positive -f Negative = Negative 
Negative -f- Positive =' Negative 
Negative -r Negative = Positive 



I44.J • ' ' 3 Reference • Addition 

OBJECTIVE Identify the structural properties of addition. , ■ . 



COMMENTS ' .The pupil will have .encountereJ^-tEese concepts previously but not in a' 
formal setting. The structural properties of addition are commutativity, 
•idendity, associativity, and inverses,. * : *- 



• ' ■ ' ■ ACTIVITIES . ' • 
A. COMMUTATiviTjf . " ' . . 

& ■ ■ * . - . '."'•*■»"* 

MATERIALS: Chalkboard, pencil and paper. . . 

DIRECTIOKS: " 

l". Using specific examples let the pupil observe that 3 + 4 = 4+ 3; 
* 8 + 7 = 7 + 8. • : . 

2i Using a single variable have the pupil ohseirve that for any replacement of 

• • the Variable the resulting sentence is true. Exan?>les: 

1^ ' A + 3 = 3 +-A 

' . 4+0 =Q+ 4 

■ - . ' ' • , ■ * 

3. Through a sequence such as • 

--. . ' A + .1=1+ A 

A + 2 = 2 + A ' • 

■• A +• 3 =. 3 + A ■ _ , .■ • . 

• lead, to the final 'result that 

A +'B ■= B + A ■ ■ 

is true for anyxeplacement.of A -and any replacement of B. The. fact that 
' A*+ B = B^-*;v A for all A and B i,s; known as the comnmtative ' propertfy of , 
addition.* We say that addition is comnnitative . ^ - ' 

4. A, good way to emphasize the presence of: a mathematical property is tp 
illustrate examples "^wh ere it is not present. Subtraction and division 
are not commutative. Have the pupils test their own examples. 

^ ^ ^ ^ 8 - 3 >5 3 - 8 ' ' 

^ ^ 12 f 4 f 4 -r-12 



144-J / cont'd. ' Reference , Addition 



B.-- /ASSOCIATIVI 



9 



MATERIALS: Chalkbo^d, pencil and paper. 

/•• • - • ■ . . - . 

DIRECTIONS: 1- Since addition is- a process involving only two quantities a 
■ / symbol such as . ' ' • 



3+8+2 



is meaningless unless we adopt some convention as to haw to interpret it This 
causes no real problem, however, since the two natural interpretations ' ' 

(3 + 8') + 2 / r 

■ ■ . • " 4 

r- 

and ' " 

" 3 + (8 + 2) - ^ . - . 

. /both give the sane result, 13. 
So we write 3+ 8h-2 =:13. 

Have the pupils consider several of their own examples to convince themselves 
that it does^not matter whether the middle number is "associated" with the - 
left-hand number or the right-hand number. * . ' 



..A 



(8+7) + 5 = 20 = 8 + (7 + 5) - . 

■■■■ ■ • ' ■ . ■ . 

(2 + 9) + 6 = 17 = 2 + (9 + 6) - 

2. Using one, two and finally *hree variables,- lead the-pupil through 
sentences such as * 

CA + 1) + 4 = A + (1 + 4) ^ 
. (3 + A) + 6 = 3 + (A+ 6) 

^ \ ; (7 + 4) + A = 7 + (4 + A) 

. ; • and then ' • 

. ; » ■ 

1 / / (A + B) +-4 = A + (B + 4) 
' (A + 6) + B = A + (6 + B) 
(7 + A) + B = 7 + (A + B) • 

■ 316 • 



144-J cont'd- ' ' ' . ' ' ' Reference Addition 



_1) 1.- as^- a^n-uniber. seatencer.with „var iabie( s ): .which ._is__true.. f or . _any .replacement .of . 

the variable(s) anH 2) as the number zero when speaking of addition. 

This unfortunate dbuble'^'use of a word should be pointed out. 

■ \ . \ ^ . ' ' ^ : 

D, INVERSES 

\ t ■ , • . . ' • 

MATERIALS: Holes and^plugs, chalkboard, pencil and paper. 

DIRECTIONS: ' * 

1. Holes and plugs give an excellent model for . the concept of opposirte 
in addition. It^is this notion of opposites that is fundamental to an 
understanding of inverses with respect to addition. - 

. If a certain amount of one type of object' is contributed to a Set" (which may 
or may not be empty to begin with) and then, an e^al amount , of the opposite 
is contributed, the set ends up as it began, -Thus, a, quantity of a given type 
^ an^ the same quantity of the'^ opposite type are known as .the additive 

r inverses of one another because of their successive contributionr to a set 
leaves 'the set as it . originally began. * 



Examples: S ^ 



« ■ 

^ ■' I ■ ' ■ ' ' . ■ j"' 

2. It should be observed that if the set was initially emptyj then successive 
contribution of a quantity of one type and the same quantity of the opposite 
type results again in the '"zero'^state" . That is, adding the inverse of a 
number to itself results in the identity. . r . . 



144-*J cont'd. , Reference Addition 



and__f inally : to . 



^ ^(A + B> + C = A + (B + C) ^ ' 

The fact th-^t (A + B) 4- C = A + (B + C) is true for all rSplacements of 
A, B aiBd C is known ^as the associative property of addition. We say that 
addition is associative . ; • - . : 

3.' As vith^comimtativity, associativity can be emphasized by illustrating 
cases irfaeire^ it do'es not occur.. Subtraction and division are not . 
associatisrel. Have the pupils test their own exainples^ . 

' ; 1 = (7 - 5) - 1 jfc 7 (5 - 1) = 3 

: ' ■ , ' 1 = (8-r 4.) r 2 = 8 4- (4^.2) = 4 r •. 

Note: Point out to the pupils that c onnnut at ivity; involves a change in the 
order of - the operation while associativity, leaving the . order of the symbols 
- xinchanged, involves a .chj^ge in the punctuation. 



MATERIALS: Chalkboard, pencil and paper. 

DIEIECTIONS: 1. Note that when 0 is added , to any number, we- get identically the 
same number* The pupil xcri 11 have noted that 

.^3+0=3. ^ ■ ^ - ■ ■.>'.'/ _ 

. etc' ■ ■ ■ ' . 

" - " , " '■ ■ . * * ' ' ' ' ' - ■ ' 

They should finally observe that ' . . 

. A + 0 = A * . ^- * - . • . 

0 4: B = B ' 

are true for all ^replacements for A and B. Since identically the same number 
is obtained when adding. zero, zero is called the additive identity or the 
identity number for addition. ^ . . ^ v - 

N.oter^^ Possible confusion may result ^in the dual use of "identi ty^ : . ^ " : 



145rJ 



Reference . Multiplication 



OBJECTIVE Identify the structural properties of miiltiplicatioii, 

< • _ 

-COMMENTS- -The .i&trtictural -properties- of same - as -addition. 

As "with addition, the pupil will have encountered these concepts previously 
' but £n an. informal manner. ^ . 



>PRE-EEQUi; 



OBJECTIVES 



: . ACTIVITIES 

A. COMMUTATIVITY ' . - ' ^ ^ ' 

MATERIALS: Chalkboard, Rencil and paper. - ' * . • 

DIRECTIONS: 

(1) Using specific examples, let the pupil observe that/- (three groups of 4) 
3x4=4x3 (four groups of 3). . 

(2) Using a single variable, the pupil should note that for any replacement 
of the variable, the resulting sentence is true. 

, A- ,3. = 3 ' A ■ •* ' . " ■ , 

5- □ = □•5 •• : 

^ (3) Through a sequence such as 
■ A - l = I.' A 
A • 2 = 2 • A . 

A.« 3 = 3 ' A ... . • 

■' . 

.. lead to the final result that. - . ' 

•' - , ^ ■ ■ ' ' ■■ ■ V . 

A - B = B - A - . 

is true for an replacements of A and B. This result is known as the commu* * 
tative property of multiplication and we' say that multiplication is commutative 

(4) Recall that* subtraction and' division are not commutative. 



\ 



V 

■ 5 



0 

ERIC; 



- 375 r 

312 



145- J cont. "d. 



Reference Multiplication 



At . J^ociATiym - _ i * . .1 _„ : : 

MATERIALS: Chalkboard, pencil vand paper.. 

DIRECTIONS: r ^ / ' ' j 

(1) As with addition, multiplication is a process that is performed on only two 
numbers and so; a jsymbol such as ♦ A x 7 x 3 is meaningless unless we 
understand how 'to interpret it. , Fortunately , the two natural interpretations, 

(4 X 7).x 3 and 4 x' (7 x 3) both give the same result, 84. Therefore we 
; write 4 X 7 X 3 = 84. ' ' ' ^ ^ 

The pupils should consider several examples to convince themselves that the same. 
. result is obtained whether the middle number -is "associated" witi^ the left- 
hand number ^or the right-hand nxnnber. . . ■ 

(5 X 3) X 4 = 60 = 5 X (3x4) 

(2 X 6)* X l^'^^'Sr^ 2 X (6 X 3 ) • ' : . " 

(2) Using one, two, and finally three variables, lead the pupils through sen- ^ 
tences such as (A x 2) x 3 = A x .( 2 x 3 ). ™ 



4 X (A x^ 5) 
4 X (3 X A) 



(4 X A) X 5 

• (4 X 3) X A 

to 

■ (A X B) X 2 

~ • (A X 5) X B 

■■■■ ■ ■' "■ ■ ■ ■■• ■ ■ ■ (.6 x-A)r x B 

. .• -and finally to • ^ - 

V (Ax B) X C = A x (B X C) . * ■ - . - - 

' The fact that this result is always t^?ue" for all replacements 
known as the associative ^ property df imiltiplication. We sa- 
tion is associative. 

• ,. y , \ , . ■ 

(3) Recall that subtraction and division are not associative. 



A x (B X 2) 
A X (5 X B) 
- & x ", t?fe X - B-) 



B, a:nd C 'is 
lat multiplica- 
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Reference Multiplication 



• ■ ■ • ' \ . ■ . , 

--C , - IDENTITY '- - _ 

MATERIAI5: Chalkboard, pfencil and paper. 
DIRECTIONS: ' ^ " 

(1) .The pupil will have observed that \^ 

1- 7% = 7% \ / ^ ^ 

■ ■ . .- . - * • " ■ ' \ ^ 

He should observe that ^ 

A ' 1 = A . . ■ : 

and ^ * . ' . 

1 - A =A " • . , 

' " ■» ■ ■ 

are true for all replacements for A. 'That is, multiplication of a number 
by 1 or multiplication of 1 by a number results in identically the same 
number. We say thati^l is ^the identity number for multiplication, or that 1 \; 
is the multiplicative ixlelitity. 



D. INVERSt 

MATERIALS: Chalkboard, pencil and paper. . 
-DIRECTIONS^ - ■ , .., ; . 

'(1) Jiost as the additive inverse of a number A is that numfe^ which 'when added 
to A gives the a'dditive identity zero, the multiplicative inverse of a number 

. A is that number which when multiplied by A gives the multiplicative identity, 
one . 



The pupil will have previously observed that 



ERIC 



r of >3 = 1 

3 ■ 

4 of 1; = 1 - - - 

2 of 3=1 

3 2 } 
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145-J cont.'d. •• ^ ' V Reference Multiplication 

^ ^ . ' • ■ , ■ ( • - ■ " 

The two numbers on the left of each equation are multiplicative, inverses of each 
~ ^ other." 7The term rebiprocar is also used/ r is the rtciprocar of 3, |-x«--the 
^ reciprocal of 3, etc.) ' 3 

Have the puprll solve several esce^cises such as , , 



□ 



1=1 
5 



4 . A = 1 

3 



until he is sure that the reciprocal will always give -the answer. Ask the" pupil 
Aether zero has a reciprocal. That is, can A 0 = 1 be solved? , 

Since a\iy quanity of empty sets will together be empty, a set of size one will, . 
never- result. That is, zero has no multiplicative inverse. Thxs unusual ^ 
property of the additive identity should be made cl6ar. The pupil should 
feel comfortable with the fact that although most members have inverses,, not 
all. of them must. ". 



; '\ Reference . Multiplication 

' 't . ■■ . 

OBJECTIVE Identify the dls trlButiVi^Bijanroperty of multiplication over addition. 




.PRE-REQUISITE 7.1-J,'.^5-J 



• • ' ACTIVITIES- • , 

MATERIALS: Chalkboard, pencil and paper.. . •' 

>>• ' . . . 

I>rElECTIONSr 1* Ask the pupil, "Can you"^ultiply "by a .sxm?" ^ add to a 

product-?" Ask him to give examples illustrating each question, such as 
(4 + 3)*8 (multiply by a sum) . y 

7- (5 + 2) ' > ;/ 

and yi " 

3 + (5- 8) ^(add to a product) ^ ^ V 

(4-- 7) + 6 ^ ^ 

By the convention of the parentheses (punctuation) in the first two examples 
you add first and then multiply while in the last two examples you' multiply 
first and^then add* The pupil 'should then search for alternative ways to 
combine the three given numbers using addition and multiplication to get 
the same result. Someone should onserve (with directed questions if necessary) 
that • • 

(4 4- 3) /^is the same as (4 • 8) 8) 
and that * ' " . : 

7 • (5 ,4: 2) is the saie as (7 • 5)/+ (7 • 2) . 
Note: This is V gopd time to ^ttess /the language arts aspect. That is, 
7 eights is 4^eigKts' and 3 eights, and 7 sevens is 7 fives and 7 twos. 

It should be pointed out"- that a similar result does not in general' hold for 
Ttl^e last two examples* That ^ 

:3 + (5 >J8) is not (3 + 5) >, (3 + 8) . ; 

^and. ■ ' ^ '.. ■ . r \ ^ - - . 

(4 • 7> V 6 is hot (4; + 6) • (7 >* 6) " " . • . 

Note: * In special cases it- is possible to get the result to work- If the 
first number is zero, or if all three numbers have the simi of 1 then.it will 
work. 

E.g-:' 0 + (4 • 6)' £ (0 -h 6) 

2 [(-4T • 3) - (2 + (-4)7 • (2 + 3). „ 
This is a good time to point out that,-, while something may not in general^, 
be true J, this' does not mean that it cannot be true in special "cases. 




• / 
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cont 'd* 



Reference Multiplication 



The fact tha:t 



C =^ (A 



C) + (B • C) 



(A + B) 

1_. a' -- (B--f- X) = -(A- ^ , ^ 

is known as the dis tribCitive property. More specifically we 'say that 
multiplication distributes over addition . ,To stress this^ relationship 
of addition and multiplication, ask the pupil' if addition distributes 
over multiplication.* In general (see note above) A + (B • C) is not the 
same as (A + B) • (A + C) . (The exceptions are A = 0 or A + B + C = 1.) 

The term "distribute" can l^e remembered if ytu think of the multiplication 
symbol and numeral' being "distributed" to ea^h of the addends in the sum. 

Eig., distribute this j^^^'^"^^^^^^-^ 
^ * (4^ 6)'^5. 

' (4 • 5) + (6 • 5) 
Note that we have gone from a situation where we added first and then 
multiplied to one where we do 2 multiplications first and then- add. 

The distributive property can be illustrated as follows (see Activity E, 
Objective 71- J). 




A • C 

"a b" 



(A + B) • C = (A ^ C) + (B • C) . 



B -K C 














1 

L 






A . ' 


■ A/* 


'_.'b ' 


'a-c 

r " . 
"I 



A • (B -h C) = (A >' B> + (A -sC) 



The pupil should do several of these* wi.th numbers to convince .himself * 
that this works. ' . 

This diagramming leads to a. more general distributive^^operty which should ^ 



be observed. Consider the 4i^g^^ 




A • 
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Reference Multiplication 



The large refctangle has area <A + B) • (C + D) 

wh±ch-±8 ^equykl to the sum of the four smaller rectangles 

' . (A • C) + (A" • D) + (B • C) + (B . D) 
_Thus (A-+ B) (C-+ D) = -(A • C)-+ <A. -• D>^ + — ~ - 

Note that here each term in the left-hand parentheses is distributed multi- 
plicatively to each term in the right-hand parentheses. This is the case 
■^n general. Consider 



D + E +» F :+ G 



A + B + C 








E 




F 




A 


A'D 


• . A • 


E 


A-F 




B 


B'D 


B • 


E 


B-F 


B-G 






c . 


E 


C.F 

« ^ ■ i 


C-G 

■ 



This model serves to illustpate that 

A' 

(A + B '+ C) - (D + E + F + G) = 
, (A • D) + (A • E) + (A . F) + (A • G) +" 
/ (B • D) + (B • E) + (B • F) > (B • G) + 
/ . <C • D) + (C • E) + (C • F) +■ (C • G). 



\ 



r V 




Note again that each term in the left-hand parentheses multiplies each term in 
the right-hand parentheses* ^ 



147 



OBJECTIVE Identify a field as a mathematical structure. 



COMMENTS 



PRE-REQUISITE OBJECTIVES 



ACTIVITIES ' y ■ 

A. FIELDS , . • • , • ' ' 

MATERIALS: Chalkboard, pencil and paper. : • r 

DIRECTIONS: ' - • ' • . 

(1) ]?oint out that a field is basically any set in ^ich you can add, subtract, 
multiply and divide. This general discript ion must be qualified :some, however. 
Specifically, the addition' must be commutative, associative, with an identity 
and minuses for ail elements. The same is true for multiplication except that 
the additive identity (zero) can not have a multiplicative inverse. (Since-: 
division is multiplication by the multiplicative Inverse, xdiat we're sayi-ng is 

^that you can't divide by zero. ) Finally, multiplication nnist distribute bv^r . 
addition. — * ^ - 

(2) Ask thl^ pupils: , ^ ^ v r" 

(a) Is the set of counting* numbers a field? (No, don't have additive^ or ' V 
multiplicative inverses.) , ' - V ' • • 

(b) Is the set of integers a -field? (No, don't have multiplicative iiiyerses.) 

(c) Is the set of ^rational numbers a field? (Ye^s, this is the -pupil'^ f ir^t 
example of * a field.) • ^ -f^'' ' 

(3) There* are fields other than the rational numbers. An excellent -Sample:; is . r 
provided^ by "clock" arithmetic. Consider the five digit- clock : ' . ^ 




To perform arithmetic on Che clock we always begin at zero. All moves are clock- 
wise.:. A + B is found by moving B spaces A times.** The answer is always "the 
location where the moving ends. Have the pupil complete the addition and . . 
nniltiplication tables. , , . • : 



147 cont 'd. 



+ 


G 


-1 


2 


3 


4 


• 0 " 


- 0 


1 


72 


- 3 


~4- 


1 


1 


2 


3 


4 : 


0 , 


2 


2, 


3 


• 4 


0 


r 


3 


3 


4 


0 


1 


2 


4 


4 


0 


1 


2 


3 





0 


1 


2 


3 


4 




0" 


0 z 


0 — 


0 


Or 


1 


0 


1 


\. 2 


3 


4'^ 


2 


0 


2 


4 ' 


1 


3 


3 


0^ . 


3 


; 1 


.4 


2 


4 


0 


4 


J... 3 


2 


1 . 







p.N5te that 0 is the additive identity and- that 1 is the multiplicative identity 
and that both addition and multiplication are^commutative. ^(Comnmtativity is 
easy 'to verify because the. tables are symmetric about the xipiJfer- left to lower- 
right* diagonals* ) Observe that each element can be added to some other element 
J .to get 0 and that each element except zero can be multiplied by soiae element 
* to get !• Qence, inverses exist. .Associativity and d*istribu£ivity are harder 
.to verify but the pupil should do several examples to convince himself that the 
operations' are associative and that multiplication does distribute over addition. 



(3 + 4) + 2 = 


2 + 


2 = 


4 • 


3 + (4 + 2) = 


3 +■ 


1 = 


4 


(4 • 2) - 3 = 


3 • 


3 = 


4* 


4 . (2 - 3) = 


4 •■ 


1 = 


4 • 


3 - (4 + 2) = 




1 = 


3 


(3 • 4) + (3 • 


% 




2 + 



= 3 

Thus the five-place clock arithmetic yields a 




I 



(4) As a final example, the pupil should be shown a clock-arithmetic system that 



is not a field. The six-place . system will do. 




The reason we dp- not get a field is -that certain non-zei^o elements have no multi- 

plicative inverses,, namely- 2' and 3. " - • ' 

, . Ill the niultiplication table the rows for 2 and 3 are- - 



.2 
3 



2 

3 



4 
0 



0 
3 



2 - 
0 



4 

3 



I 
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\, Note that neither can be multiplied by a number to get the mulitiplicative ident- 

(If .the number of places on the clock is a prime, a field will result, "if the 
number of places on the clock is not a prime, then a field will never rfesult 
because there will always be notirzero elements with no multiplicative inverses.) 
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MEimC SYSTEM'^' . • 

.■ ■ r . ■ ' - ^ .■ r- ■ • ■ ^ " . .•■ " •. • • 

GENEEIAL REMARKS 31iese activities give the pupils a good knowledge of the metric 
system of measurement. This may help eliminate some difficulties with 
operational process in decimal fractions or numerals. Use these activities 
throughout 'the guidelines -wjien working with measurement.' Jhe standard units 
•pf measure in/the metrie ^|;:tLem for lengthv- capacity, volxime, and weight are 
the meteif, liter, and gra^P^^. 



ACTIVITIES ]^ ~ 

TEKMINOIX)GY, ABBREVIATIONS, AND CONNECTION WITH BASE TEN 

, MAIIEIALS: Meter stick, liter .container, gram weigjit, and chalkboard. 

DIRECTIONS*: Eacplain . to the pupils that the $tand^d units of measurement in the 
/ metric , system are vsubdivi^ed into tenths, hundredths, thousandths, etc. , and 
also considered in multiples of ten, hundred, thousand>^ etc. There are 
prefixes to attach to the standard unit words to indicate these subdivisions ^ 
or multiples. They are: 



Prefix 

kilo 

hecto 

deka 

deci 

centi 

milli 



Multiple 
1,000 , 
100 - 
,10 
l/lO 
; 1/100 
1/1000 



Abbr eviat i on 

k 

h 

.dk 

c 
m 



The abbreviations for meter ^ liter, and gram are 



1, g. Thus, a kilometer 



(km) is 1000 meters, a dekagram <dkg) 'is 10 grams, a milliliter (ml) is 
1/1000 of a liter, etc. Have the pupils practice these names and 
abbreviations. 

Point out that -a liter is a cubic decimeter and have the pupils determine that 
there are lOOO cubic centimeters in a liter. That is^ a cubic centimeter (cc) 
is the same as a milliliter (ml). Often the size (volume) of an engine on a 
car 6r motor cycle is given in cubic centimeters (cc) . Have the pupils check 
this out. : . ^ 



ACTIVITIES ' _ 

MATERIALS* Dittos similar to the following. 



<5 .* . 



Ketric Systefa cont'd.. 



DIRECTIONS: V ' ^ ' 

(1) iHE \ : 

• is the (basic xinxt of weight . 
* Five wooden kitchen matches weigh" one gram. 
Two paper clips also weigh a gram. 

a. Do you thitik a gram is heavy? 

b. How many grams do you think you weigh? 

- c. How many grams dp 'you think a penny weighs? 
d. How many^girams do you think a postcard weighs? 

• THE METI^L x , ^ 

\ ^ is tbe basic unit of length. 
» A yaaci^tick is almost a meter long. 

a. ' Is a baseball bat longer than a meter? 

b. Are you taller than a meter? 

c. Is a door wider than" a meter? 

d. Is a room higher than 3 meters? 



TWT? UTER / 
is the basic unit of capacity 
It Is used in measuring * liquids 



Id holdVabout a liter . 



A quart container wou] 

a. How many liters: of milk do you drink each day? 

b. - Do you think you caii drink two liters of pop? 

c. Could gasoline be measured in liters? 

d. Have you seen any liquids marked in liters? 



(2) Group metric words by roots and prefixes. Fill in the ?'s. 



Length 

fctrbm eter 
hectom eter 
2 

meter 
?■-;■ 
centim eter 
mlllim fiter 

HOW MANY 



Weigjit 




mxllisg pcam 



Capacity, 
kilo liter 



? 

' 9 



liter 
deci liter 
centi liter 
miHiliS:er 



1. millimeters in a meter? 

2 . centimeters in a meter? 

3. • meters in a kilometer? * 
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.4. 'centiliters in a liter? 
5* , grams in. a dekagram^ 

6. meters "in 3.86 centimeter is? 

7. milligrams in 42.7 grams? 



3 



■ Note: Have the pupjls note that the answer to all these conversion probleras 
involves only a simple movement" of the decimal point.:/ 

(3) ' Copy and complet^e the^ following table. Compare the first tinit of measure 
with the-second./ Write > or. < . Then tell i.f you have compared units of 
length or weight or capacity. ' . < ^ ^ 



First Unit, of Measure 



Second Unit of Measure 



Weigjit, Length 
or -Capacity 



1. 


meter 


2. 


deciliter 


. 3, 


'gram . 


4. 


centimeter 


■5..' 


liter 


- 6. 


millimeter 


7. 


Jkllpgram 


8. 


centimeter 


9. 


millxiiter 


• 10. 


kilogram 


- 11. 


kiIometei^ 


12. 


gram 


6 •■ - 

. ... 





a 
a 
^a 

a. 

a 

a 

a- 

a 

a 

a:\ 
ia\ 
a 



1 



kilometer 
-liter ■ 
miriigram 
meter : 
milliliter 

. meter 

. gram, 
millimeter 
decilit^ 
dekaigrara^ 
miJLlimeter 
dekagram 



b 
b 

" b 
b 
b 
• is 
b 
b 
b 
' b 
\b 



Which is 
Wb^h is 

Which is 
Which is 

Which is 
. "ijliich is 



..thes largest- ttnit 
the _ smallest? 

the largest unit 
the smallest? 

the largest unit 
the smallest? 



it measure of length on this page? 



of weight on this page? 
of cpapcity on this-^page? 
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What tinlt of metric measure would you use to describis each of these items? 



a, A bag of potatoes 

c. The capacity of a milk bottle 

e.. The distaiipe to Mexico 

A bottle of castor oil . ;j 
!• The length of a sewing needle 
tv A can bf paint 



b. The weight of a postcard. 

d. A bottle^of ap^iJ^ juice ' ' •' . 

£• The "Capacity oifi^*^ medicine - dropper 

h. The length of ja\kite string 

j . The. weight; o:^ a l©af of bread ; i< 

1. The weight of\a p^tage stan^ 



C. ACTIVITIES . ; . . . 

MATERIALS: ' Meter sticks, balance ^d gram weights, graduated liter containers, 
objects for weighdLng and containers to fill. ^ ^ 

- ■■ : ' ■ ■ ■ : ■: ■ /'i>^- . ' ^ v'- .: ■■• 

DIRECTIONS: Have the pupils perform the following measuremeat activities* 
X* How many cm. can you jumpi? ■ /* . "* - " 

2 . How many meters around youa? waist? . , * 

3. How many cm. tall are you? _ ^ • - . .-"^ ' 

i ' / • ' \ ■ .-t^;" ;'-, ■ -. ■V'*^ '"' 

4. How many grams does a potato weigih? :^ ' 

5-< How inany containers (whatever ybu have) does ii: take td fill a liter'^ 
6 How .many lit eats does it t alee to fill the container"^ .i. 

■ ' ' - ■ ^ ■ ■ ■ : . ■ : - 

7. How many meters wide is^t'he room? ' ^ 

• ■. ■ > ' ■ ^- . ■ \ ■ ' ^. . . , r • ■ . ■ ■ . ■ 

■ - • ■■■■ ■■ ■■ -. ■■. ; ■ 

--■!-'■ -vC • 

Make up roore activities of your own. 




IN RE»>1-Y REPER TP:' " . - ' 

, ' . \, • . ' ^ , . Area Education . 

' UNITED STATES. ' ■ ; ■ . • . , 

. DEPARTMENT OF. THE INTERIOFS; . /• , 

- BUREAU OF INDIAN AFFAIRS " l . .. -:/^..- 

, : ' ' Navaj,o' Area ■ Of fice ■'■'t ■ ' ' 

Window Rock, Arizona . 86515. ^ "'. " ; ' •-• ^ 

~ ■ * ■ jaw'' 3-1979 *. ' . ^' • .1,.-^-; ■, 

Betty Rose Rios ' . . 

Clearinghouse- on Rur^l Education ■ • . 

and/Small'-Schools " ,^ *. ^ - ^' ' ' : . • ' ' " 

Las Crucesv New Mexico 83003 . * -. 

Dear Mrs. Rios: . " ■ . , *- 

J . , ■ - v ■ ■ . . ■ 

Your letter expressing concern over the absence. of certain 

pages in ^he Navajo Area Mathematics Guidelines has been 

r^eived. In the pilot copy^ we had a.1;est for the teachers 

to use :V7ith their children • In the revised edition, •the one" 

you received, the test pages were removed for further 'study • 

and refinement. So your edition is a completed edition. . ^ / 



Thank ybu fox your concern. 



: Sincerely yours , 




Education Specialist 




. \ . GLOSSARY . ^ , 

Since several words that are used in the guidelines might have more than one 
meaning, the following definitions are given. ' 

1; - ARRAY - A' rectangular arrangement of objects in rows and colxmuis. ^ 

2. A3TRIBUTE - A particular characteristic or quality' that some or all of the 
. ,metnbers of a given set share. For example: Color, size, shape, texture, 

taste, material, use, smell, sound. , 

' : . ^ ■ - ' . ■■■ ■ ^ ■ ■ .. . .i 

3. BASIC FACTS /: ' • ■ ; ■ / r. . .,. V 
(a) Addition - All additions where the addends are sdLngle place numbers. 

.'^ 4b) Multiplication - All multiplications where the" factors are single place 

numbers. . * 

(c) Subtraction - All subtractions where the subtrahend and the difference 
. are single place numbers* 

(d) Division - All divisions where the divisor and the . quotient are , single 
place ntmibers- and there is no remainder. . ^ 

4. COUNTERS - Objects which have the same size and shape. Examples: Poker 
chips, wooden blocks, drinking straws, bottle caps, popsicle sticks, beans, 
tongue depressors; (Elongated counters do not patterti well.) 

^ 5. EQUATION - A mathe^ 

6. FIGURE - The outer edge ( or boundary ) of a shap^. Examples: j | /\ 

7. - GROUP — (as. a verb)- To form sets (or subsetsf) of a given size from some 

collectxon of objects. Example: "Group this set by size 4." - (as a ncJun) - 
^ A set of an established size. Example: There are 4 groups, and 2 left-overs. 

■ -8. INTERNALIZE - Understanding coupled with practice (drill, memorization) 

that a, response is automatic. - » ' ' V 

9. JOIN - The' tH^i ting of two separate sets (or subsets) to make one^set. 

10^ LINE - A continuous set of points of infinite extent in both -directiohsV , ' 
— A line can be straight or curved. - \ . - 

, ■ • ■ ■ , ■ ■ •. 

11. LINEAR MEASUiElE - Measurement afbhg a straight or curved, line. : : 

12. MEMBER (ELEMENT) - Anything in a giyen set. 

IS. MODEL - A concrete example ixsed to illustrate a concept. \ 

14. ODDS AND ENDS r- .Anything that can be used in making sets. Example: Buttons, 
thread' spools, pencils^ jacks, spiders, ice cubes, etc. '\ — 



15. OPERATION- Any of the arithmetical processes: addition, -multiplication, 
subtraction, division. 

16. . PATTERN - . An ^arrangement of mejafcers of a set designed to make an attribute 

of the set apparent. ' t 

17. SET - Any definite collection of objects. , , . 

18. SET INDICATOR - Any object ^sed to indicate a set such as yam, shoe boxes, 
coffee cans, felt squares, drawn boundaries, etc. It is important to note 
that* the boundary. is not a part of the set. ^ 

19. SHAPE - The ^inside of a figure. Examples: 

20. SUBSET - A set wfi.ich is part of another se.t.^""^t should be noted that a set 
is a subset^of itself. ' ^ 
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Addison 
Wesley 
1968 



American 
Book Co. 
1968 



ADDITION 



American 
Book Co,- 
1968- 



6 inn 
1966 



Harcburt 
Brace 
1971 



-Har court 
Brace 
1971 



Iz 15, 16,59- 
72, 93-11^ 
121, 125- 
* 130, 139- 
144, 152, 
, 199-208, 
. 214-219, 
222-260 

Zi 21-38, 51- 
74, 77-100|, 
109-130, 
142-164, 
174-176, 
200^204, 
213^226, 
236, 269 

3: 24-26, 32- 
35, 41, 
52-58, 68- 
'69, 269, 
298-300, 
303, 308 

: 22-25, 34- 
4l, 158, 
159, 322, 
324 

,5.: 102, 103 



; 15, 16, |4 
30-32, .40, 
42, 51-52, 
55-58, 63- 
65, ' 70-73, 
80-87, 92, 
98-99, 102 
104-105, 
122, 127, 



134, 139, 
140, 151, 
158-163 

: 2, 4-6, 9 

10, 12, 15 

17, 19-20, 
23, 26-27, 
36, 38, 41 
60, 63, 72 

.84,- 86-87, 
95,' 105, 
110-112, 
133, 136, 
139-140, , 
1-59, 161,. 

: 1, 2, 5, 

18, 19, 
21, 30-32» 
34, 38, 
109-111, ^ 
114-115, 
118, 147, 
161, 176, 
203^ 208, 

248-251 j 
258, 262, - 
294r296 



^,114., 
115, 118, . 
119, 121, 
247, 248, 
251, 273, 
30-32, 37- 



5: 6,9-74, %5 

35,' 36i 
43, 44 



3: 9-11, 18- 
" 22, 26, 
36, 40-41, 
52, 75-76, 
, 79, 80, 
^&a^8, ' 
\ 44-45, 53- 
57, 159, 
184, 185, 
102-104, 
109- lt4, 
123, 1 
184-187, 
168-170, . 
173. 

4: 10-12,. - 
14,: 17, 
258, 320, 
322-323 

5: 20, 21. 



B 



: ,17-28, 
56-80 . 

: 53-69, 
85-95 



2: 16-25, 
'36-50, 61- 
70, 71-80 

3: 32-45, 5, 
7, 68-71, 
75, 122 

4: 24-29, 
40-44, 
148-149, 
226, 260^ 
266, 358- 
359 



-5: 26-33, 40- 
41, 152- 
■ 158, 162- 
163, 176- 
177, 257- 
261 

j6: 24-34, 43 
142-143, 
146, 194- 
195, 236, 
346-347 

7: 16, 20, 
30-31, 54, 
59-61, 130 
138, 276, 
'285 



8:_2-4, 8, 9, 
20^ 50-51, 
74-75, 92-93, 
218^219,- 226- 
229, '280 
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Holt- 
Rinehart 
1966-1968 



Houghton 
Mifflin 
1967-1970 



Houghton 
/ Mifflin 
/ 1967-1970 



jjoughton 

'^Mifflin' 
' 1972 



Houston 
Mifflin 
" 1972 



Laidlaw ■ 
1968 



1: 38-41, 57 
; 96., 105- 
108 , 132^ 
133, 137, 
140,. 145, 
160-162, 
165, 168-. 
171, 177, 
178, 192- 
197, 202- 
218 

2^: 14-18-; 30- 
, 49, 50-61, 
68, 74, 75 
118, 120; 

/ 123-125, 
129-134,1 
150-155, 
159-165, 
190-194 

3: 16- 20; 37- 
38, 5S, 
-56-67,74- 

79, 90, 
.108, 109, 

114-118, 
. 122-126, 
,13d, 140, 
141, 150 i . 
363; 365, 
. 368^371 

A\ 25, 48-49, 
56-57, 62- 
; 67, 256 - 

5: ,42-50 

6:: 20-22 



1: 61-70, 81 
. 86-87, 91- 
98 j 101,/ 
105, lO-^,'. 
108, 120, 
131, 132, 
157-160, 

•162-166,. 
169-179, ■ 
182, /i95, 
196,; 223, 

; 225-230, 
233; 237,' 
239, 241- ■ 

- 244, 249- 

• '250, 277- 
290, 293, 
. 295, 296, 

•302-308, 
317, 318 



: 15- 
25, 
47,- 
57, 
93, 
110, 
115- 
127- 
136- 
153, 
157- 
177- 
199.- 
267, 
27.1, 
277 



_3: cont'd 
102-111, 
114-117, 
180-185, 
320 

4: 30, 44- 
49, 52, . 
55, 60, 
320-321 

5: 47i 48 
6: 32-35 



18, 23, 
30, 35- 
53, 54, 
62-64, 

iSa- . 

113, 
118; 
133, 
146, . 

154, 
167, 
181, 
211, 
.268, 

272, 



3: 34-39, 
40-45, 48, 
'59, 94-95, 
98-99, 102- 



1: 51 
64, 
83- 
112 
138 
148 
178 
223 
233 
259 
278 
311 



-56, 61- 
75-76, 
84, 111- 
,137, 
, 141, 
-174, 
-187,' 
, 224, 
-238 , 
-272, 
-300, 



2: 15-27, 
33-46, 51, 
55-56, 75- 
76, 103- 
118, 124- 
167, 172, 
195-206, 
310 ' 

2:' 2^7-35, 
38-45,. 49- 
56, 69, 
75, 83, 
160, 188, 
221 

4: 8, 30-33, 
36, 38-39', 
40-53, 58, 
78, 228, 
229 , 251 

5:-^ 30-35, 38, 
39, 40-47, 
53, 57-58, 
202, 222- 
223, 237, 
321, 322, 

, 335 



6: 29^33, 
36-37, 39- 
41, 175, 
193, 197, 
202-203 . 



1: . 43-53, . 56, 
60-78, 129- 
132, 134, 
135, 139-149, 
156-161 164- 
i68, 173-174, 
187, 189, 191 

2: 48, 59,w««0, 

63-67, 72-83, 
• 117-122*, 125- 
127, 8&-92 

2: 11-17, 23, 
28, 36-38, 
67, 71-73, . 
82-87, 90-93, 
125, 129, 135 
137, 289, 
301, 306, 307 

: 318, 319^ 

;4: 33, 35, 41- 
- 49, '53, 94- 
-101, 305, 
306, 311 

1 5: -38, 40, 47 
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Scott 
Foresman 
1966-68 



Silver 
Biirde tt 
1970 



Silver 
Burdett 
1970 



SRA 
1974 



Stems 
1965 



1: 99-104, 
110, 111, . 
114rl31, 
1-47-159 

2z 7-20, 29- 
31, 114- 
. 120, 124, 
129, 134- 
135, 183, 
186-203, 

. 215^ 

3:21-28, 33, 
59, 107- 
120, 123- 
125, -127, 
128, 130, 
132-142, 
144-149, 
151, 159, • 
, 165, 232 

4: 22, 30, ' 
54-60, 70, 
71, 359- . 
. 363, 367- 

; . 369 



L: 23-30, 33, 
" 41-45, 75- 
78, 80, 
111-115, 
120, 127- 
.130 -139, 
^141-145, 
161-165, 
175-178, 
191, 194- 
- 197, ,225- 
234, 237- 
241, 250, 
154-J.56, . 
166,Vl67, 
171, 187, 
205, 218, 
220, 222, : 
107, 108, 
.150, 151, 
153, 180' 

2:. 15-20, 
37, 51-52, 
57-58, 61- 
68,: 75-76, 
83, 88, 
106, 110- 
.112, 117, 
120, 127- 
129,131, 
132,, 135, 
141-143, 
147, 149- 
151, 153, 
158,^ 167, 
179, 203, 
231, 234, 
238-244, 

3: .6-7, 26- 
^0. 33-35. 



_3: cont'd . 
37,47, 54- 
59, 64, ' 
74-78., 84, 



91, 108^, 



117-123 



129, 132- 
135, 146- 
148, 151, 
172, 178, 
186, 232, 
239 

[4: 5-7, 30, 
46-47, 50- 

1 5i> 64 : 

js: 13-20 

■ ft ■ 

6: 16-21 



1: 10- 18,65- 
" 128, 194- 
218 

2: 163-179 . 

3: ,3, 7^ 9- 
.23, 33-35, 
" 47, 60-71, 
153, 155, . 
157, 159- 
168, 174- ' 
>176, 287, 
288, 293, 
294 

4: 22-31, 39 
•41, -42, 47 
51-53, 101 
102, 163-' 
170; 314- 
319, 336 

5: 16-17, 
296-299 

2-11, 13, 
15, 26, 
150, 315 



1: S; 9, 26- 
4^; 75-94, 
112-126 

2/ 1-18, 73-. 
.^92, 120- 

^124 ; , 

3: 8-16, 18- 
28, 30-39, 
47, 57-65, 
69, 73, 
74, .76, 81 

' 82, 84, 85 
88, 131, 
171-175, , 
187-189 
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APPLICATION AMD PROBLEM SOLVING 



Addison 

Wesley 
1968 



Add 1 son- 
Wesley 
1968 



American 
Book Co. 
1968 



American 
Book Co. 
1968 



Ginn 
1966 



Harcouxrt 
3racei 



7t 



U 57-62, 
73r79. so- 
los, 115- 
119, 130^ 
134, 201, 
.211, 223- 
226, 243- 
254, 321- 
334 



2: 33 
69, 
142 
161- 
217- 
230 
247 
265- 
286^ 



•52, 63 
81-129 
•154, 
•175, 
-219 , 
■235, 
•259, 
•266^ 



7: 55, 5 
76,.f-78, 
100-109, 
207, 221, 
245, 303, 
308, 309, 
321, 336, 
356, 359, 
368 ' 

8: 22. 41, 
•69, 140, 
150, 264, 
273 , 28av 
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93-^, 102 
157-159. 
169. 172*. 
-182. 185. 
186.- 191. 
192. 203. 
211. 212. 
221. 236. 
253-256 

2: 2-14.^^ 
37t43. 182|- 22-24, 1^ 
188. 219. ! 36. 55. 



4: 16-18. 



223. 340- 
349 




4: 3. 11, 19|.\ 
20. 98-101.1 
271-276. 283.^ 
336-338 



5: 268-269. 
285-287 

6: 357-359, 
387 



56. 61'. 
62. 67-70. 
81. 82. 
,^8. 101- 

104. 119. 
123-126. 
145. 146. 
162 

^199. 
200. 237, 
238. 245. 
"246 / 

3: 1. 2.' 21- 
25, 38. 39 
42-45. 73. 
79-81. 102" 

105. 186, 
188, 346, 
347 
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SUBTRACTION 



Addison 
Wesley 
1968 



Ajnerican 
Book Co. 
1968 



Ginn 
1966 



Harcourt 
Brace ^ 
1971 



Holt- - 
Rinehart 
1966-1968 



Hbughtoh . 

Mifflin , 
1967-1970 

• • ry ■ 



■ ■.re 



\ 



;.: 73-96, . 
103-107, 
115, 120, 
124, 131- 
138, 145- 
152 i 209- 
220, 
266- 

U 39-50, 

63, 112, 
• 114, 120, 
165, 166, 
169, 170- 
174, 205, 
206,. 229," 
232. 



3: 26-28, 
56,37, 60- 
63, 71-73, 
297^ 301, 
305-307. 

4: .24, 25, 
48-52, 57- 
63. 

5: 26, 27. 

6: 24. . 



1-33,^38, 

-48,^9, 
53-55, 59- 

' 63, "70, 
^^1, 80jy 

y84,>:85f 
87, 93, 
103", 127, 
131, 139, 
148, 158, 
159-1'63, 
165 . " 

2: 3, 11, 

15, 18,- 29 
31, 40, 45 
60-66, 73, 
84, 95-98, 
111, 112, 
133, 143, 
159. 

3: 3-5, 14- 

16, 28\ 31 
33 , 38,^48 
81, 112, 
113, 116- 

119, 162, 
163, 178, 
179i 204, 
248, 250, 
259, 263. 

4: 38-41, 51 ^ 
107-109,' 
116-117, 

120, 121, 
133, 249- 
2.51, 272. 



: 12-18, 
20-^2, 37 
38, 5&-63 
68-72, 8^ 
114, 122. 

: 6, 7, 12 
13, 296, 
319, 320. 



B: 17-28. 



1: 53-p9. 



2: 16-25'. 
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3: 8-9, 11, j 
32, 33, .1 
42,^43, t 
65, 11^, i 

■ 113, 116, 
117, 120- 
125,. 

4: 26, 28, 
40, 41, i 
48, 49, j 
148, 149,1 
2:62, 263, 
360, 361. 

5: 26-35^ 

40, 41, : 

152-158, 
164-165, 
176, 177, 
258-261. 

^32-35, 

142, t^, 
' 236,. 348, 
349. 

7: 18, 20, 
64-67,-90 
130-147 . 

8; 22, 54, 
55,- 74-77 
92, 93, X 

.^219, 230, 
231.^ ^ 
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l:-^42-55,^ 
"58, 64,- 
77-79, 95- 
98, 108- 
111, 114, 
116, 13 1-. 
144, 159,. 
163, 166-^ 
168» 172-' 
174, 1-77, 
178, 192- 
.199, 202, 
206, 207 .' 
21Q, 211, 
. 216, 217. 

2: 15-17," 
30-49, 54- 
59, 69-73, 
76,.^77, . ■ 
116-118, 
120-133, 

- 148-155, 
169-.175,- 
19.1 ,-.193, 
196. 

r3: 16-20, 
37, 38, 
49, 50, 

' 53, 58- 
64, 6^ 
74-91, 
116-122, 
127-130, 
143-145. 

4: .44, 45, 
50-53,^56/^ 
72-81. ) 



1: 81, 97, 105, 

■ 120, 158, 

164, 170, 

172, 182, ■ 

195, 196,- 

229, 230, 

241-244, 249, 

.250, 263, 

264, 268-272, 

, 288, 289, 

292-294, 298- 

300, 304, 

306, 317, 318 

2: 30,f40, 61, 
62, 117, 130, 
-142, 147-151; 
169-176, 199; 

..^00, 249-261, 
269, 270; 
273, 274, 
276, 277. 

3: 35, 50, 96, 
. 100-113, 118- 
121, 124, 
125, .158, ' 

' 179, 279, 
281, 319. 

4: 36, 37, 46, 
47, 50, 51, 
53. 



* > 



StBTRACTION 



Houghton 
Mifflin 
1972 



Hough Con 
Mifflin 
1972 



La id lav 
1968 



Scottfip 

Foresman 
•1970 



Silver 
— . Burdett 
1970 



SRA 
1974 



1.^55," 56, 
61-64, 69- 
76, 79- ' 
85, 110, 
113, 135- 
160, 170- 

187, 201, 
202,. 223- 
254. 

2: 23, 24, 
31-46, 55, 
.56, 75, 
76, 92, 
103-118, 
124-146, 
150, i56, 
172-182, 

188, 193, 
194, 197, 
223, 224. 



3: 13, 27- 
35, 38- 
48, 51- 
57, 63- 
66, 69- 
75, 79, . 
83, 113, 
141, 221, 
226, 230, 
236, 281, 
300, 333. 

4:* 8, 27- 
5a, ^8/ 
78', ■ 228 , 
229, 251. 

f: 31-47 i 
56-58, • 



202, 222, 
223, 237, 
-321, 322. 

6: 29, 31- 
39, 175, 
193, 197, 
202, 203. 



1: 46.-49, 
52-56, ,60: 
66, 68, 
70, 74, , 
77, 78, ■ 
159, 133, 
150-157, 
. 162-165, 
169, 170- 
174. 

2°: 50-54, 
58 £8.-79, 
84,. ,85; ■ 
93-97 " , 
-'123i 124, 
129, 130. 

3: 19-23, 
29r33, 74- 
'83, 88, 
89, 94, : 

: 95, 126, 
4:27, 130- 
133, 136- 
14U 177, 
180-185, 
299,. 305, 
3r2-314, 
3^18-320. 

4:- 36, 39, ■ 
47, 
50, 51, 
54, 55, 
98, 9^, . 
■102, 103, 
302, 306, 
' 311. 



1: 115, 118, 
121, 122, 
125, 128, 
145,. 149, 
153, 15^, 
159, - 



2: 30- 
38,. 
47, 
54, 

. .66, ' 
73 ,r; 
108, 
119, 
124, 
" 134- 
183, 
193, 
203. 



35, 
42, 

51, 
60, 

68, 

78,-80, 
118, 
123, 
129, 

135, 
1^, 

2ai- 



3: 21-28," 
50, 113, 
118, 124, 
130, 153, 
164, 232. 

4: 6, 26, 

61-68; . 
\ 176, 363'. 



1: 109, 110, 
113, 114, 

• 121, 150, 
152, 153, 
168, 180, 
206, 223, 
225, 235, 
251. 

2: ^65-67, 

• 76," 83; . 
' 84, 120, 

- . 133, 134, 
138, lAOrz' 
-144, i4S; 
153 , 204,- 
234, 246- 
250. ^ . 



-1: 161-162, > 

-169-186, , 
■ 225, 226, 
230-235, 
238-245. 

2: 26, 29-37, 
40, 41, 87- 

• 90, 108-110, 
145-163, 193 
216. 



3: 12-14, 
17, 26- 
30, 33-35, 

47, 48, 
51, 52, , 

.57-59, 75., 
86, J24-V 
130, 181, 
192-199, 
200-204, 

• 225- 

4.: 7, 8, 15, 
22, 23, 

48, 49,.- 
' 52, 53, 

71. 

5: 28-32. - 



3; 13-16, 24- 
27, 32-35,, * 
47, 86-3?^,: 
91-98, ICTi, 
106, 107, 
• 152-158, .161 
164, 170-176 
:289, •290,295 

4: 22-44, 62, 
63, 164, 172 
175, 310-313 
336 .N 

5: 13-16, 21, 
300. 

6: 17.-24 , 26, 
27, 327,-329.. 



V 
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D. 



^::'< .^.^■ 



^^^^ 



■J* V" 



7 v • ^ TYEES OF • tniMBERS t FRACTIONS . DECIMALS • _ 



'Edison Addison 
.Wesley. 'Wesley. 
196S . .1968 



Amierlean 
Book Co. 
1968 



-Glxm 
1966 



Harisourt 
Ba**ce 

1971 



■ ;;Hbit-: 

Rinehitrt ' 
1966-1968 



15. 277, 278 

It 275-28Q 

3: 252, -25^ 
286-293 , 
-•352 

4? 45, 250- 8: 
~ 265, 290- 
297, 308- 

311 •■ 

5: 176-183, 
" 226-241j 
250-2^, 
. 261-265\ 
290r297i 
V 300, 3i0 
' 311. 

U: 138-145,' 
" l5l, i53, 
166, 167, 
170-177, 
185-187, 
191. 200 
204, 222 
237^240, 
~244, 290, 
294- 298s 
302, 303 



6, 19^ 
213, 228^ 
234 , 241, 
295-297, 
300-32i,* 
3215-, 331, 
333 ' 

6, 123, 
130, 133 i 
136, -HU 
144, 153, 
250-26«-i 
273, 277, 
273 



y 



1: 116, 117, 
"^124 

2: 124-127 

2: 90-101, 

105, 155, 
. 182, 352 

il- 4:159-177, 
"180-183, 
192-193, 
202, 206, 
211, 212, 
'213, 246, 
261, 288 

i: 112, 113, 
126, 127, 
130, 131, 
134-135, 
,140, 141, 
144-147, 
; 212-214, 
221, 222, 
252-25S, 
264-27^28( 

i: 62-64, 156- 

138, 172- 
^ 176, 180- 
183, 193, 
/197, 200- 
204^240- 
243,' 248, 
249,333-33'' 



1: 42^61, 
7 68, 87 

2: 42, 61, 
" 68, 87 

2: 140? 143, 
310-312, 
230-235, 
324 

4: 29 , ,42, 
" 43, 56, 

58, 114- 
^117,222, 

223, 235, 

243, 280- 
. 283, 298- 

303 

5:' 8-11, 11 
188-195, 
203, 204, 
203, 213, 
21S, 224, 
: 245, 247, 
254, 308, 
309, 312- 

±1 9ii, 103 

- „162-16f., 

188, 189, 
. 197, 

2U-216, 
228-230, 
236, 236, 
' 240,' 243, 

248-249,-': 

312 - 



2: 81-94 : 

2: 26-27, 
' 94-97,' 
166-169, 
322-325 

4: 6-10,138 
149, 258- 

. 262, 348, 
358-365 

2: 140-145, 
148-149, 
154, 155, 
172, 173, 
246-261, 
341, 352- 
363 



,6: 1^5, 11^^ 
' 119,138-' 
147, ISO- 
laa, 202 
215, 232, 
233, 229, 
234-237, 
248-262 

21 44. 119- 
139, 202- 

221 

69, 78-8S'^ 
lU,* 115, 
134-U3r 
243 



U 180-185 

9i-97V 21? 

2i 270-277^ 285. 
286, 289-290 

> 4: 204-208, 21 
"219, 246^257, 
2fil-285," 288- 
292, 404-405 

2: 204-205, 236- 
239, 245, 248- 
252, 258-259, 
263-265, 288, 
289, 299-306, 
325-329, S32- 
340, 344-347 

168, 169^ 
199-202, 205- 
211, 221-223, 
249-252, 289- 
300, 308-313, 
319, 320 
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•■•■^ 'If^' 





TYPES OF NUMBERS: 


FRACTIONS , Decimals ^ 




. . £to ugn CO n 






Silver 


Mifflin 


vk^jjLii xxn 


• T 9 ^ 1 V 


Foir^sixis.n. 




1967-1970 


1 ono 

■• / ' ' ' . 
- ^ ... •. . ■ • ■ . 


xyoo - 

, • ■ ' ' * ■ ■ . /■ " 


. xyoo-iyoo . 


iy7u 

:■ - y ■ 


!• 113 11^ 

■i- » JL ^ X*<r 9 




1^: 79-03*- 


3^: 71, .210- 


JL: 87i 88, 




J^: Xo^^ xoo 




211, 267, 


"^201, 202- ; 


■ ^ • ; . , 


2^: . 141-149^ 


. 282, 283, 






T71 1 na 
X/X, X/o- 


152. 


286-299, 


2: 45, 116, 


^ • / O J- 9 


Xox.- 




301-306. 


1^, i72. 






3i 239.-244, 




223, 224. 




vi3UrX41, 


246-252. 


4r 32, 33, . 










130-134, 


3^: 68-71, 




155, 253* 


4: 161- -S3, 


255-259, 


.209-211j 




■ OCA A 

259, 250- 


166, 167, 


263-265,': 


26r3-268, 




2oo, 270- 


^ 170-176, 


300, 301, 


348-^51. 




277, 2o2, 


1 •? ft TOO' 

179, 188, 


OTA AAA' 

312, 320- 


■ ■ ^ ■. 




o o o o o r\ 

2o3, .320- 


201-204, 


322, 328- 


4: 130-134-,' 




323, 327, 


207-209, 


333. 


234-290, 


A- 99 1 "^n 


331, 


• 244-, 245, 




. 294, 295, 






317-319, 


5^^ 154-164, 


298, 320, 


1 ^ft-1 A9 


5^: 126— 137, 


'O o o 

323. 


174-177, 


321, 342^ 


9Q9—9Q7 


141, 




255-257, 


A p A 
350. 




149-151, 


5i 129, 142, 


306, 307, 






183-202, 


143, 150, 


311, 320r . 


Sr 85, 86, . 




208, 210- 


154, 174, 


323. 


112, 129- 


• 99 17A— 


Zl*ih, 218, 


■ 176, 177, 




;^133, 139-„ 


1 7ft 9 ^9— 


253-265, 


180-183, 


6^: 10, "15; , 


; . 141, 21Q- 


OQQ ^AQ 


27O-280, 


233-3 i 


74-86 92- 


. 212, 220-; 




318-320, . 




97i ;117-. 


225, 326- 




323-325, - 


D i 74', - 122 -, 


119, 155- ■ 


330, 346, 


-A. 99 179 


329-331/ 


128-130, 


.159,. 162- • 


374-376,, 


174, .175, 




, ; 146, Jq*7, 


163, 175- 


383iftv 


9n7-9riQ 


o: IZj— 137, 


\- 182, 183*: 


179.V 182-f^ " 




91 A— 91 " 


144-149, 




185, 191,. 


6: 52^: 53,; .- ; 


246, 260^ 


190-195;- 


; 3b8r316. / 


V3,■74, 


: 261 ,:^b2.- 








92-94, 


^^3iO,,^2;r . 








101, 102, 






- ■- ^ ^ . ^ 




' 108, 112- 




' 2§1, 284, 






115, 120- 
"127, 130- 




285, 318, 






132", 141, . 




; 32 1-323. 






' 142, 192- 
- 194, 218- V 
223, 227 f . 
34'3-346. 



SRA. 
1974 



{1: -218-224, { 
^ 255. ■ • 

2: 216-229. . 

3: 200-215. 

4: 122-144, - 
237-257, 
327-332. 

5;; 74-97>- 146- 
,^5, 158-174,1 
177-189.. 218-1 
238, 3. 2, 
3X6, 320; 
321. 

' ■ ' 

6: 74-83, 87, 
102-106, 109-1 
138, 167-169,1 
174-190, 240-} 
267, 29*0-303, 
306 , 320, 325|j 
327, 331. 
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- V . • Individual Record ^ 

An individual record consisting .of a list of objectiveia with spaces for 
recording evaluation has been provided* A mimeograph stencil should be made 

. " . . . ■^ i . ■ . ■ ■ . ' . - : . .. 

and a copy of the individxxal recordferun for eveary pupil# 

^ After the pupil completes each objective mastery should be noted oh his : 
individual record* The extra space^ can* be used to indicate when an objective 
••is reviewed or if a teacher finds evidence that any objective should be re- 
viewed* . - -/r^^'v^^-^/ 

this individual record should follow the pupil whenever he trans f ers 



trans ters-. 



ERJC i 



33i 



Objective Number 






" It . 

■i 


Mastery 




Objective Number 


■ ■ - 






4J - 
CO 


.IC 






















2C ' 






4 '. 






































An 




































■■• ■ ■ ■■ 






f ■ - 


60 , 








■' ' '■ - ■ 














7G 












26C 










ZG 












Z/C. 










9G • ' 

• 




- 








28C: ' 






> ■ . N» . 




roG 
















* 






liiG'; 




- .. "J ■ 






h" ' ' " . . ", .. : 


30C. 










f 2G. \ 












31C 










13C 












32J 




-— 






14C 












33 J 










15C 












34 J 










16C 












35C / 










il7C. 

i 












.36C 










!i8c - 












37G 










119C 
1 












38C 








; ■ ■ 

V 

^ ■' ' 1 
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360 



u 

■•§. 

•3- 
a- 

> 
O 



'CO. 



CD , 
■ B 

> 



O 



4-1 

CQ . • 



39 j 



58G 



40C 



59G 



41J 



60G 



42J 



61G 



43J- 



62J 



'»44C 



63J 



45C 



64J 



46C V 



47C 



4SC 



49C- 



50C 



51C 



52J 



53J 



^54J 



55G 



56G 



57G 



65J 



66G 



67G 



68G 



.69G 



70G 



71J 



72 J 



73 J 



74C 



75C 



76C 
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. ■ u 
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■ •O- 

- 

o 

03. 

* I 
■ ' . J3' ■ 
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I- . . ■ 

^' t 

•.4J . 
•CO 


77C 












96G. 








-;\ ■ 


78S X 












97C. 




. ■ 


'"■ ' i 




-79S 








- - ■ ■ . ^ 


; ..'1 '^>. ' 


•98C 


■• ' ■ 






8pS 












99C . 




v- . 




„■■. •' 


81S 






_ jr *. 




' 1 . ■ ... ' ■ 


lOOG^ 










82S 












lOlG 

■ . ■ : .1 






/ 
















■ ' ■■ ! 
102& 










84s ' 




; .... , . 


■ . ■ 




. ■ ■ ^ ' . jT ■■ ■ , ■ 


103G 




- 


• . J 




85C 






■ ;. - ' r 


■■■ . ■. 


. . ■■ . ■ . r 

• . ■ " ■ - - ■■■■ : - ■ 


io4g; 










86S 


- . 










1-0^ 






- ' ■ '-l - 


87S 












106G i 




■ - 




88S 






— ^ 


r. 




10 7 J 1 ; 








89S 






■-■ ' 


i 




^ — 7 — 1 ' . — 

lose i ■• 








90S 




> 








109 j' 

■ 


- ■ ■ 

• ■ . - 








91S 












iiOG 










92C - 


) 






■ . ■•-.Co- 


t ■ 


I ^ ■ 

: ■ . .' 


■» ■■ 


. -J 




93C 




\ 








11 2G 










94C 










- - • . . ■ ■ ■ - " ' . . 


11 3G . 










95J - 
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•0) 
> 

a 


r— — ^ 

^ ■ ■ ■ ' 


I '. — 7 


.c • 


■ ) 

\t ' 

. . ?s 

■ U\. 
:-■ a> 

00 


— ' . . ' ■ t 


U .'I 

.0 

' 6 ■■ ! 
0) ■ 
0 

■-■^ ■ 


- ( 

9' 


.> r- . 
-* • »' 


— — 7 

, ■ . 


■ * " • ' 

V '■■>%■ 
C) > 

' ■■ ■ , 


il5C 












134Sv 










llpv 












.L35S^ 


■ : ■■ 






- ■;. -• 


.4117 J : 
















*" ^ - .■ 






118 J 








■ ;■ ■ ■■ 




1 '^^C ' 











119S 




- 


'V - ■ 






"i "^ftc" 


1 


■■ ■■' \ ' • 
r " . ' ■ 






120S 












139C 


' - 

■ ..- 


"■ ■ ■'■„:■- 


. ■ * 




121C 












140 J 




- ■ 






U2S 






— — :- 


, ■ . 




l4lS 








123S 












i.; - : 


• 


• 


. 124S 










• 


■i/h3S 








- 


125S 


■ - 


* 








.144J. 


"' i - - 






XZoC 








1 




i45J. 








- 


127C 


1.-- — - 










146 J 










>^ — 












147 ■ 




^ ■ ■ 


• 




129C 










' . .-^ *^ •^*' ■ 

. .'"■,*■ 




' JJ." 






- 


I3OJ 






















; 131S 






















. 132C 












' *- * 








; :-- 


133J 










' " . ■ ' ^ ."^ : Vv .t.- - 
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